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Why pneun 
“tough 


1. 
POD 


They've been here before. They know Hydro-Aire designs reliable 
valves and delivers on time. So, they come back. It’s that 
t. We stress design simpli apply 
umatic 


pneumatic 
simple. How we do it is no secre 
criteria based on more than 10 years’ solid experience. Our Pns 
Test Lab ranks with industry’s best. Our plant is specialist-staff 
the job done (1) right and (2) on time. Performance is proof 

new Pneumatic Equipment Catalog describes current, qualific 
tion designs for operating pressures to 3800 psi; operating temp« 
1000°F and 500°F ambient. Write on your company letterhead 


i to get 
us. Our 
roduc- 
tures to 


i copy. 


reer opport iro-Aire 


ENGINEERS: write D B. Nickerson, Chief Engineer. regarding ca 


YDROAIRE, 


3000 WINONA AVENUE 
BURBANK, CALIFORNIA 


Developers and producers of 
reliable control components, 
sub-systems and systems for 
the aircraft, missile electronics 
and transportation industries 


DIVISION OF CRANE co 





THE T-39 
SABRELINER 
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Meet the newest 


member of the Sabre family 


The T-39 Sabreliner is the 
Air Force’s first twin-jet utility 
trainer. Now in production, it 
carries on the heritage of North 
American Aviation’s renowned 
Sabre aircraft —the F-86 Sabre 
Jet and the F-100 Super Sabre. 

Designed and built by North 
American for the Air Force, the 
versatile Sabreliner now is un- 
dergoing FAA certification that 
not only meets all military re- 
quirements but also civil speci- 
fications. 

An important consideration 
in designing the Sabreliner was 
economy of operation. The re- 
sult is a highly practical air- 
plane not only when flying, but 
also during servicing and main- 
tenance. 

A wide range of capabilities 
makes the Sabreliner a highly 
versatile and hard-working 
member of today’s Air Force. 





Carrying four students and a 
crew of two, it functions as a 
radar, navigation, or jet-profi- 
ciency trainer. 

In performance, the Sabre- 
liner rivals commercial jet air- 
liners. Two Pratt and Whitney 
J-60 (JT-12) engines, with a 
thrust of 3000 pounds apiece, 
give it a cruising speed of 500 
miles an hour at 40,000 feet, 
well above most weather. It can 
fly 1500 nautical miles without 
refueling, and can land or take 
off at the airport of almost any 
city. 

With its wide range of capa- 
bilities, high performance, and 
low cost of operation, the T-39 
Sabreliner promises to be the 
Air Force’s compact workhorse 
of the jet age. 


THE LOS ANGELES DIVISION OF 
NORTH AMERICAN AVIATION, INC. 
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AVIATION CALENDAR 


Nov. 14-15—Quarterly Regional Meeting, 
Assn. of Local Transport Airlines 
Olympic Hotel, Seattle, Wash 

Nov. 14-16—National Convention, National 
Acronautics Assn., Indio, Calif 

Nov. 14-17—Sixth Annual Conference on 
Magnetism and Magnetic Materials, New 
Yorker Hotel, New York, N. ¥ 

Nov, 14-18—Flight Safety Foundation’s 13th 
Annual International Air Safety Seminar 
in cooperation with Aviation Crash In 
jury Research, Phoenix, Ariz 

Nov. 14-18—Western Engineering Confer 
ence and Exhibit, American Socicty of 
Tool and Manufacturing Engineers, Me 
morial Sports Arena, Los Angeles, Calif 

Nov. 14-19—Annual Convention, Air Line 
Pilot Assn Carillon Hotel Miami 
Beach, Fla 

Nov. 15-16—Symposium on Enginecring 
Application of Probability and Random 
Function Theory, Purdue University, La 
fayette, Ind 

Nov 15-16—l2th Annual Mid-America 

lectronics Conference, Institute of Ra 
«0 Engineers, Hotel Muchiebach, Kan 
s City, Mo 
15-17—36th Meeting, Aviation Dis 
itor md Manutacturers Assn... 
icra Hotel, Palm Springs, Calif 
15-17—Air Force-Navy-industry Pro 
sion Systems Lubricant Conference 
nclassified), Hilton Hotel, San Antonio 
cy 
15-18—Annual Meeting, Executi 
i Fheht Engineers Interna 
AFL-CIO Sheraton-Atlan 
York, N.Y 
roght Trafic Manag 
Navy 
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BY STANLEY M. INGERSOLL apabilities Enginee or 
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Report No. 11 
ALC 603 Angle of Attack Computation and 
Display System 


This system embodies engineering experience in angle of attack 
computational equipment that dates back to 1949. SM/I’s Relative 
Wind Transducers became the first in the industry to satisfy mili- 
tary specifications. Elements of the system are pictured below; a 
vertical scale or clock-type indicator may be used for visual dis- 
play. The design of the computer permits numerous variations with 
minimum modification. In al! versions, this sub-system utilizes our 
Force Balance Mach Number Sensor, noted for its sensitivity and 
accuracy. As many as four data output servos each employing an 
SM_/I transistorized amplifier can be provided in the unit without 
altering its exterior configuration. The gear train will operate vari- 
ous combinations of pots, synchros and other output devices. Nor- 
mally, two SM/I relative wind transducers are used. One measures 
indicated angle of attack; the other measures angle of side-slip. 
After Mach number and side-slip corrections are made in the com- 
pensator assembly, the output function is the True Angle of Attack. 


General Specifications 


Operating range 
Angie of Att 50 
Angie of Yaw 50 
Airspeed 200 knots to 600 knots 
Altitude 1000 ft. to 60,000 ft 
Accuracy: > Vs 
Electrical Power Requirements: 115V, 400 cycle @ 2.5 amps 
including vane heats 
Computer Size: 8%" « bs. (including shock mount) 
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Continued on page 6 
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CHERRYLOCK TEAM 


The Standard Cherrylock 


Top Performance Through the 
entire range of Diameters, Grips, 
and Materials 
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The Bulbed Cherrylock 
Specifically for Thin Sheet and 
Double Dimple Applications — 
Even Greater Strength in the 
Short Grip Ranges 


Cherrylock “2000” Team 


Gives you All These Advantages 


> ~ Ya” 
# Mechanical! Locked Stem 


@ Flush Fracture 
(No Stem Trimming) 
@ Positive Clamp-up 


A-286 Stainless Stee 


The Cherrylock* “‘2000”’ series team 
offers the finest, most adaptable air- 
craft rivets yet developed. Maximum 
joint strength and reliability are 
obtained by using the Standard 
Cherrylock and the Bulbed Cherry- 
lock to cover the entire range of 
applications. The Bulbed Cherrylock 
for short grips and double dimple, 
the Standard Cherrylock in the 
longer grips. Both types are installed 
with the same H-610 series pulling 
head, using existing Cherry guns. 
Higher joint strength allowables, 
close blind side clearance, and the 


*Patent No. 2931532 


®@ Full Grip Range 
® Complete Hole Fill 


®@ Positive Visual Inspection 
(Grip Marked on Head) 


21—Mone!l—Aluminum 


widest grip range available—only 
with the Cherrylock Team—result 
in better fastening at lower cost. The 
Cherrylock Team provides the 
strongest mechanical lock—flush 
fracture rivet available. Positive 
visual inspection after installation 
with grip length marked on the rivet 
head—is offered only by the 
Cherrylock Team. 
6 

For technical data on the Cherry- 
lock Team of rivets, write Cherry 
Rivet Division, Townsend Company, 
Box 2157-N, Santa Ana, Calif. 


CHERRY RIVET DIVISION 
EER REE: CATING 55 
‘Townsend Company 

RR RS TA Lise ANE 6 BEAVER FATS APTS - 


in Canede: Parmenter & Bulloch Manufacturing Company, Limited, Gananoque, Ontario 
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AVIATION CALENDAR 


(Continued from page 5) 


Region, Adolphus Hotel, Dallas, Tex 

Dec. 5-8—] 5th Annual Meeting and Astro 
nautical Exposition, American Rocket So- 
ety Shoreham Hotel, Washington, 
D. ¢ 

Dec. 6-8—Annual Meeting, National Avia 
tion Trades Assn., Oklahoma-Biltmore, 
Oklahoma City, Okla 

Dec. 12-15—Atomic Industry Exhibition, 
California Masonic “Memoral Temple, 
San Francis Calif., concurrent with 
th Atomic Industrial Forum's Annual 
Conference (Fairmont Hotel) and the 
American Nuclear Society's Winter Mect 
ing (Hotel Mark Hopkins) 

Dec. 13-15—Tenth Annual Eastern Joint 
Computer Conference, Hotel New Yorker 
ind Manhattan Center, New York, N. Y 
Sponsors: Institute of Radio Engineers; 
American Institute of Electrical Engi 
Neer Assn. for Computing Machinery 

Dec. 17—24th Whrght Brothers Lecture, 
Natural History Bldg., Smithsonian In 
titution, Washington, D. C 

Dec. 26-31—127th Mecting, American As 
ociation for the Advancement of Science, 
New York, N. Y : 

Dec. 28-30—Seventh King Orange Inter 
national Model Plane Meet. Miami, Fla 
Jan. 9-11—Seventh National Symposium on 
Reliability and Quality Control, Bell 
Stratford Hotcl, Philadelphia, Pa 
Jan 9.13—International C r ind Fx 
tion, Soccty o tfomotive Engi 

Cobo Hall i ! 

Jan. 16-18—Seventh Annual Na il] Meet 

f Dal 





meg 


la 
Feb. 1 


I I 
Feb ]-3—S 
\ 
Litah 
Feb. 15-17~I 
, ( ’ 


i 
Washing 

Mar. 9-10—S« 
{ n 
Pa 

Mar. 9-10—Flight Propul 
Cl land, Ohio 

Mar. 13-15—Flight ng if 
American Rocket ) \ Angcles 
Calif 

Mar. 13-16—Test, Operations and Support 
Conference American Rocket Socicty, 
Biltmore Hotel, Le Angel Calif 

Mar. 16-18—Fifth National Conference on 
Aviation Education, Mayflower Hotel, 
Washington, D. ¢ 

Mar. 20-23—International Convention, In 
titute of Radio Enginecrs, Coliseum and 


Waldorf Astoria Hotel, New York, N. Y. 
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“'..| Can Get a 
Special-Design 
Quick Disconnect 


Coupling 
in WEEKS?” 


YES, FROM A »QOUIP 


For example, one customer required a special coolant coupling for an electronic THESE FLUIDS: 
countermeasures unit on the B-52. The coupling was to permit quick connection Hydraulic 
disconnection of the electronics package without spillage of the silicone ling Pneumatic 

fluid. Aeroquip received the requirement in March, 1960. Prototype was Fuel 

. Tests were finished by May 6!! . . . Delivery of production Lube Oil 

Electronic Coolants 


At Aeroquip the design and development of special Quick Disconnect Couplings — Fluids 
ses 


is a full time job by specialists. An entire section of our engineering department hos 
no other job but to design special couplings, to provide a fast yet most economica 
_— . THESE APPLICATIONS: 
solution to your application. 
If you want to know more about the WHY, WHERE, WHAT and HOW of Aircraft 
Disconnect Couplings and how Aeroquip can help you select the best quick dis Missiles : 
“gel P : aa « Ground Support Equipment 

connect for your application, mail the coupon below for bulletin No. 254 p , 

; ae Electronic Equipment 
bulletin contains complete and detailed information. 


a , 
THREADED SELF-SEALING — ie ay = 
— 7 


PUSH-PULL MINIATURIZED 
“Se awn a a a Oe 


BREAKAWAY SAF-LOC > 
REMOTE CONTROL ...AND MANY OTHER TYPES Hae: wee 


completed in April! . 
quantities in two sizes followed in short order. 


PUSH-PULL ond SAF-LOC ore Aeroquip Trademerks 


Aeroquip Corr ackson, Mich. 
Please send me py of Bulletin No. 254 





Nome 


Title 





Company 
Address 


City ___ Zone Stete__ 


Would you like t sles engineer about your application? [] Yes [) No 





HIGH CLAMP-UP 
MEETS MACH 2 
STRUCTURE NEEDS 


Faster the speed, more varied the mission... the 


more critical are the structural requirements, 
Such is the Navy's newest all-weather, nuclear 
weapons carrying aircraft...the carrier-based A3J 


Vigilante. 

Because of their excellent residual preload char- ABOVE in strength and temperature areas, the A3) 

: uses stainless steel Hi-Lok pins (125,000 psi shear or 

acte ~s, Hi-Loks were selected for use through- > 

we pemeee Hi-Loks were selected sor use apne 220,000 psi tensile) with shanks made to .0005 tolerance 

out the A3J primary structure. The unique Hi-Lok with stainless steel collars, these Hi-Loks can be used to 

800°F. Other primary structure uses alloy steel Hi-Lok 

> . nin 9 000 i h . of 160 | 

up of high tensile sheet materials in all grip condi- pins (99,000 psi shear or 160,000-180,000 psi tensile 
“ : with shanks made to .001 min. as well as head heights to 


tions. The installation method is smooth and quiet. 001 tolerance 


torque-off feature produces a high, uniform clamp- 


Inexpensive, lightweight, Hi-Lok tooling reduces 
worker fatigue and avoids the need for heavy 
squeezers or bulky pull-type equipment and their 
limitations in close quarters. In open areas, Hi- 
Loks can be installed at speeds up to 45 per 
minute 

Write or contact us for Hi-Lok technical and 


specification data. 


hi-shear  windidiinidig 


2600 WEST 247TH STREET * TORRANCE @ ALIFORNIA 


nr Ee 


Stee tee 


“= 
ee 


RIGHT Here Hi-Loks are being installed in the A3) rear fuse 
age with Hi-Lok right angle tooling adapted to a Ratchet Wrench 
Motor. Other Hi-Lok adaptor tooling is available in straight, ex 


tended and offset styles to overcome cult or tight clearance 





AY AAV err ves 


to order your Timken® 52100 steel tubing, and within 24 hours of receiving 
your order it will be on its way. To give you this fast service on less than mill 
quantities, we stock 101 sizes—from 1” O.D. to 10%” O.D.—in a new, modern 
warehouse. And the same fast service is available on 50 sizes of 4620 tubing. 
You can save time and money by remembering that 90% of all your structural 


parts can be made from one or the other of these 
two steel analyses. The Timken Roller Bearing TIMKEN 
Company, Steel and Tube Division, Canton 6, Ohio. ) ; 


Cable: ‘‘Timrosco”. Makers of Tapered Roller Fine STEEL 
Bearings, Fine Alloy Steel and Removable Rock Bits. Alloy 
9 





A major advance in safe 


three-way turbine 





engine starting 





Schematic showing cascaded safety features. The two-stage safety ar 
controls cartridge burn rate and assures consistent starting torques at a 
-65° F to +160° F. The safety stage of the vaive resets automatically 


d relief, (2) above, 


temperatures from 


Personnel and aircraft protection against 
destructive failure during starting and operation 





| 
Cartridge | Pneumatic Engine 
Overrun 














The new universal Sundstrand Cartridge-Pneumatic 


Starter incorporates the most comprehensive fail-safe 
system ever designed for cartridge, ground cart com- 
pressed air, and cross-bleed air turbine engine starting. 
Complete protection against destructive failure, as illus- 
strated above, insures the safety of personnel and aircraft. 

First to cartridge start the TF-33 ducted fan engine 
for the B-52H, the starter also has been proved on the 
J-57 and J-75 engines and is readily adaptable to J-52 


and J-79 engines. Its universal design makes the unit 


completely interchangeable for retrofit on the F-100, 
F-101, F-105, KC-135, and the B-52 


pneumatic starters. With minor changes this universal 


series, replacing 


designed starter is adaptable to the F-104, B-58, and 
GAM-77 Hound Dog 

The Cartridge-Pneumatic Starter is backed by 
Sundstrand’s experience and capabilities as the nation’s 
leading supplier of aircraft secondary power systems 
Detailed information is available upon request. Call 


our nearest office or write to the address below. 


(_@& SUNDSTRAND AVIATION 


SUNDSTRAND 


DIVISION OF SUNDSTRAND CORPORATION * ROCKFORD, ILLINOIS 


Fe 


District Offices in: Arlington, Texas; Hawthorne, California; Rockford, lilinois; Dayton, Ohio; Seattle, Washington; 


Stamford, Connecticut; Washington, D. C. 





Any time...any place...any mission 
wilcox-developed An/APX-44 TRANSPONDER 


safeguards Army aircraft 


Now being installed in U. S. Army aircraft, the AN/APX-44, de- 
signed and produced by Wilcox Electric, provides reliable IFF, SIF and 
ATC functions during any mission. 


The AN/APX-44 automatically transmits specially coded identifica- 
tion pulses when subjected to radar interrogation. These replies 
identify the Army aircraft as friendly and provide ground and airborne 
interrogators with position data, aircraft description and other helpful 
information. This transponder also reinforces primary radar replies to 
permit reliable tracking of the aircraft at extended ranges, despite con- 
ditions of inclement weather, ground clutter and dense traffic. 


Wilcox has produced these airborne units in quantity and on schedule 
for Army installation. 


The AN/APX-44 features minimum size and weight, modular con- 
struction, a crystal-controlled receiver and cavity-tuned transmitter. It 
is indicative of the electronic systems capabilities and experience of 
Wilcox. 


wi | € © WW ELECTRIC COMPANY, INC. 


Fourteenth & Chestnut Sts 
Kansas City 27, Mo., U. S.A. 





THE ARMY GROWS 'EM TOUGH 


How the Hiller 12 E Became First Choice 
of Commercial Operators 


From the day it went into commercial 
service, the Hiller 12 E had a head start. 

It had an Army-proved H-23D airframe and 
an Army-proved H-23D drive system that 
hadn't begun to exploit its full strength 


The next step rewrote the specs on what 
light utility helicopters can do. Capitalizing on 
the H-23D Raven's dynamic components 

with a 305 hp Lycoming engine's power, light 
helicopter “firsts” of the kind above were 
bound to happen. Similar profitable 

operations are flown every day, wherever 
there's an E 


oe «| 


£ Z 
in 


That's why the 12E has become first 
You are invited to write for full details. choice — it's the most economca/ helicopter 
purchase today. 


Designs are one thing. Deliveries another. Both come from I I I LL i R YJ 
ALRCRAEF I 
CORPORATION 
’ CAD FORNIA WASHINGTON, 0.C 


sion’ San 


H-23D 250 hp 12E 305 hp Super E 340 hp 





marks the trouble spot 


Xeroradiography cuts x-ray inspection time 
and cost! With this revolutionary method, radio- 
graphs are obtained electrostatically — images dry 
and ready to read less than a minute after exposure. 
A characteristic phenomenon called “highlighting” 
automatically emphasizes discontinuities—will show 
up defects indiscernible by other means. Here at 
last you find both radiographic detail and high ex- 
posure speed rolled into one! 

Xero(zero) radiography is beyond doubt the long- 
awaited answer for many industries seeking fast, 
economical production-line x-ray inspection. Proved 
applications range from tire manufacturing to the 
production of extruded metal tubing, and it is par- 


in seconds! 


ticularly val n the foundry for inspecting light 
alloys. One minent aircraft manufacturer* re- 
ports 25% t savings with xeroradiography and 
its vendors to use it. 
letails on xeroradiography, contact 
ray representative now ... or write 
tment, General Electric Company, 
consin, for Pub. WA-104, 


is strongly 
For com 
your local ¢ 
to X-Ray D 
Milwaukee 


*Name ava 


Progress /s Our Most /mportant Product 


GENERAL @@) ELECTRIC 
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THE RAW MATERIALS OF PROGRESS 
COMPANY 
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KEL-F' Plastic . . . proved reliability for tough pressure assignments 


Shattering vibration . . . crushing acceleration ; extreme KEL-F Plastic » wen because it chemically inert, ther 
temperature variance—these are factors Wiancko Engineering mally stable, hi gh impact, tensile and compressive strength, 
Company, Pasadena, California, is meeting in their differential and zero moistu abso ) This unique combination of 
pressure pickups for corrosive media with the help of KEL-F features, plu ich "4 moldability, makes KEL-F 
Brand Halofiuorocarbon Polymer Plastic ideal f mar 1 n aircraft, rockets and miasile 
Included: O-rings, LOX als, valve diaphragms, flow meter 
tT 


the dll 


A of 


" and fuel bladder 
f 


highly corrosive media, such as red and white fuming nitric acid 


Used in rockets, these pickups measure erential flow 


KEL-F Brand Oils, Waxes and Greases, too, have remarkable 


and oxygen. The pickup operates efficiently between 0°F. and : 
properties. Their uses include: Compressor lubricants, damping 


160°F., with a sensitivity change of less than 2% for a 100°F iP ; “ 2s 
‘+hange in temperature. The diaphragms (arrow above) are made ae lic and pump fluids and liquid dielectric 
ff KEL-F Plastic and cast by Glaco Chemical Corp., a subsidiary For complete performance characteristics, write today specifying 
f Ekeo Products Co., Whittier, California. The damping fluid area of interest t& 3M Chemical Division, Dept. KAW-100, 

KEL-F Brand Light Oil #1 St. Paul 6, Minnesota. 3 


“KEL-F a Reg 1.M. of IMC 


CHEMICAL DIVISION 
KEE 
iinnesora Miisine AND anuracturine COMPANY 
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-.. WHERE RESEARCH IS THE KEY TO TOMORROW ‘SS 





AIRCRAFT ALREADY USING 
RYAN APN-122(V) NAVIGATOR 





e-, 
---@ 








WHY THE RYAN APN-12 
INDICATOR IS THE FINES] 
DOPPLER NAVIGATOR IN THE WOR 


Adaptable for nearly every type of aircraft, the Ryan APN-122(\ ntinuous 


wave Doppler system provides instantaneous and continuous displa f ground 
speed and drift angle in all weather without reliance on ground or estial aids 
Here are some of the advantages that make this Ryan radar syst: the most 


advanced, proven means of aerial navigation 


Ryan APN.122:¥) is qualified, thoroughly proven in ® No minimum altitude 
flight and in full production landings and turns 
Meets MIL-17-5422D and MIL-E-5400C specification perates in the approved { 
13.40 km 
Has mo altitude or attitude holes 
So 4 Pe ¢ R&D- 1000 ¢ 
ah accuracy (within 42%) at all altitudes from peed ranges 2 Ano 


70.000 feet, and over seas even smoother than Fixed (non-gimbailing) antenna 


table for damping 


APPLICATIONS OF RYAN APN-122(V) NAVIGAT 
ANTI-SUBMARINE WARFARE ¢ PRECISION BOMBING ¢ GENERAL NAVIGATION 


RECONNAISSANCE ¢ AERIAL PHOTOGRAPHY ¢ AERIAL SURVEYS * AEROLOGY 
AIRBORNE EARLY WARNING ¢ RADAR STABILIZATION e¢ INERTIAL DAMPING 


RYAN OFFERS CHALLENGING OPPORTUNITIES TO ENGINEER 


RYAN ELECT ON 
 — = DIVISION OF RYAN AERONAUTICAL COMPANY ¢ SAN DIEGO, CALIFORNIA 
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NATION-WIDE, ON-SITE ELECTRICAL- 
ELECTRONICS INSTALLATION SERVICES 


Lord Electric's instalectronics personnel special- 
ize in “putting together” electric al-electronic svs 
tems in the field. 


This service fills a gap in the long progress from 
systems design to final operability. Lord's support 
on the instalectronics portion of your program 
can add valuable strength to any proposal, speed 
completion, enhance reliability ratings 


Vast experience comprises more than $1 billion in 
completed contracts in 36 states and Puerto Rico 
This includes a wide variety of important defense 
installations, from huge atomic facilities to cur- 
rent ground support systems (as much as 3,000 
miles apart). 


Lord's capability in the electric-electronic phases 
of field installations extends from planning stages 
through execution, to final check-out and subse- 
quent maintenance. T his capability embraces: 
Positive Reliability 
Organizational Planning 
Schedules and Work-Phasing 
Nation-wide Manpower Reserves 
Quality Control Procedures 
Cost Control Procedures 
Warehousing 
O & I Record-Keeping 
Contractual Practices and ASPR 
\re you planning systems installations? Lord’s 
instalectronics support can be a source of strength 
and confidence on your next proposal. 


COMPANY, INC. 


New York Boston Pittsburgh Portiand, Ore. Richiand,Wash. San Juan, Puerto Rico 





D-65 Flexible coating —A major development in Graphite molding compounds —Swift advances 
protection from rocket blast. Remains flexible in ha of pre-impregnated graphite fabric 
Easy to paint on at site, scrape off after expo in new systems is widening design possi- 
sure, and re-apply. Save time, labor. For cables, bilities for high temperature and ablative appli- 
all exposed flight and ground equipment. in catio ozzles, exit cones and blast tube 
photo, coating has been peeled back to show insulat Withstands flame of solid propellant 
Cannon Plug intact after exposure to Atlas blast motor 
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aminates—-Recent improvements in 
w allow the designer to take 


Metallized heat-reflective laminates — improved Silicone 
metallizing techniques combine the reflectivity proce 
of thin, durable—603 gold or—101 aluminum advantas the inherent excellent strength 
Coatings with high strength and thermal resist retent jer high heat and moisture. For 
ance of reinforced plastics. For prolonged heat airstrea es at missile speeds, nose and exit 
exposure applications, blankets, compartment cones tabilizers, adapter and closure 
and valve protection, exhaust heat damping rings missile tail cone 

Shown: typical compound contour part 


~"t® 


600° F 


Phenolic laminates —High strength and good Epoxy 
electrical properties at high temperatures trical ¢ 
characterize a fast increasing variety of Swed with f 
low phenolic laminates. High dimensional stabil moist 
ity and minimum thermal expansion make these ingly 

laminates useful for nose cones, fins, stabil 18177 
izers, adapter rings. Shown: molded switch cover rier ting 
and switch case shielding hown 

radome 





laminates —Big improvements in elec- 
erties at high temperatures, together 

t strength and stability, and low 
orption, make the epoxies increas- 

» design of dielectrics. For MIL-P- 
NEMA G-3 applications. Use for bar- 
Capacitors, spacers, mountings, 
missile adapter block, and 











Swedlow: new advances in solving 


THE SPACE AGE HEAT PROBLEM 


Improved basic heat resistant 
materials are only as useful as 
the ability to combine and fab- 
ricate them into useful parts. 
Swedlow research is improving 
that ability to an extraordinary 
degree. Swedlow skills embrace 


the above and many other 


vanced materials. They 
able with a wide variet 
materials, in flat sheet 


or complex molded conto 
difficult problems in desis 


producibility will be we 


SWEDLOW Inc LOS ANGELES 22, CALIFORNIA 


ad- 
avail- 
f filler 
inates 
irs. Your 
and 


med by 


Swedlow engineers. Send for full 
information, Dept. 10 


Swed ow 


—$—__—_$_—__— — 
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STOWN ®8, OHIO 





It has been proven 


that hydraulics 
can move missiles 
from storage to launch... 


nom eo 


é 
.-- AUTO/SELECTIVE TRANSFER 


7 ——— 
ea 


OFFICIAL U.S. NAVY PHOTOGRAPH 


“power packages” for... 


Completely automated 
rocket launchers 


Checkout stands 


Vickers has d@gigned and built’over 100,009 easily controls hundreds of horsepower. 
hydraulic servo s¥gtems for the direction gjid instantaneous response — from zero to 
guidance of ordnati@e, Applications rangg@iffom full power output. In less than .05 seconds 
radar controlled anti-@iteraft guns to cegfpletely an electrical control signal results in full 
oteuatte ufentia tb int 
automatic mi sil handling spunenee hydraulic power response 

This long-time engineering and production 
know-how can be invaluable to prime contractors 


Launcher erectors 
See Vickers first! At Vickers you benefit from 


the most comprehensive line of hydraulic compo- 


Tracking and guidance 
radar antenna 


1 


requiring hydraulic drives. It takes the guesswork 
out of hydraulic system design. It saves time 


saves money ... eliminates installation headaches. 


nents and power packages, the largest staff of hy- 
draulic engineers and fifty years of experience de- 
veloping hydraulic tems for ordnance applica- 
: ‘ : oot tions. 
hydraulics are best for missile handling systems. , , , 

. : & 5! For full informatio call the nearest \ ickers Of- 


Installations on 

Polaris « Nike « Thor « 
Atlas « Titan + Regulus « 
Corporal + Terrier « 
Talos « Bomarc « 
Sergeant + Tartar + 
Others 


There are specific, provable reasons why Vickers 


Fastest motion fastest acceleration, fice, or Waterbury, Connecticut, PLaza 6-3684. 
deceleration and reversal of any type TWX-WBY160). Write for “20 Years of Servo 
power transmission. Drives for Weapon System 


[ltt ee oe ee eee 


Ultra fine control missile launchers 


have been elevated and trained with ex- 
VICKERS INCORPORATED Jf "yarautic 


ceptional accuracies at speeds approaching Products for 
zero. DIVISION OF SPERRY RAND CORPORATION Ordnance 
Narrower deadband narrower than Marine and Ordnance Department & applications 
any other high horsepower drive during Waterbury 20, Connecticut since 1903. 
reversal or over dead center. 

. iF ; District Offices Detroit, Mich. © £1 Segundo, Calif. * Los Altos, Calif. * Seattle, Wash, « Washington, 0.C. ¢ Waterbury, Conn 
High power gain low milliwatt input LO-222 
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OPERATION 


516 BOOST 


either 6.3 or 28 volt filament—each available with 


Here is the amplifier when distance is a critical factor 
in obtaining usable signal levels at the receiving sta- 
tion. It is Telee-Dynamics’ Type 1114—a new compact 
rf power amplifier weighing only 14 ounces, for mis- 
sile, probe or satellite transmitters to give the final 
boost for good signal reception. 

Performance of Type 1114 is reliable and impres- 
sive. When used in conjunction with Tele- Dynamics’ 
1004 transmitter it delivers 15 watts power output 
with 250 volts at the plate. It is easy to drive and 
requires no auxiliary cooling system. 

This miniaturized model is completely shielded, 
provides tuned input and output, has excellent heat- 
sink characteristics and is ruggedly built throughout 
to operate with complete reliability under severe 
environmental conditions. 

You can get this new amplifier in two models, for 


either integral output filter . . . integral output filter 
plus integral line filter . . . or without any filters. 
The 1114 is ready for immediate delivery. Detailed 
technical bulletins and evaluation models are avail- 
able. Please call the American Bosch Arma sales 
office in Washington, Dayton or Los Angeles. Or con- 
tact Tele-Dynamics Division, American Bosch Arma 
Corporation, 5000 Parkside Avenue, Philadelphia. 


yes 





Across-the-board Competence in Telemetering Systems 
and Components 


Commutators—Mechanical and Electric «+ Pulse-Width 
Modulators + Subcarrier Oscillators « Wideband Amplifiers « 
Transmitters » Power Amplifiers + Receivers « Discriminators 
* Decommutators + Receiving Systems Accessories «+ 
Guidance Receivers 











TELE-DYNAMICS 


AMERICAN BOSCH ARMA CORPORATION 





EDITORIAL 





Some Problems Ahead 


The next President of the United States will inherit 
in a few wecks a heavy agenda of unsolved problems in 
the national defense area. Most of these are the result 
of technical timidity and chaotic management in the 
past few years, but some of them will be solely the 
product of the technical and political era we are now 
entering. Both types of problem will have to be tackled 
by the new chief executive and his cohorts with con 
siderably more vigor, technical literacy and skill than 
has been demonstrated by their predecessors if this coun 
try 1s to maintain its position as a positive force in the 
decades ahead. For, given the political and technical 
ingredients now available to all of the major contenders 
in the international arena, we cannot maintain or im 
prove our position automatically by rolling leisurely on 
our past momentum. Achieving this objective will re 
quire not only more effort but considerably better dire 
tion and management of this increased effort 

The failures of the past decade, and these bear both 
Democratic and Republican political labels, were not de 
ficiencies in our technical skill, industrial capacity or 
military leadership 
legislative green light has been flashed, the techni 
progress achieved in specific areas in an allotted time span 


Indeed, wherever an executive or 
} 


has been phenomenal 
a 


They have been the failure of our highest level 

recognize and understand the nature of the 
logical revoiution that has so altered the world 
past decade and the failure to properly organize 
direct our technical, industrial and military 
toward the national goals that this revolution 
mandatory for survival in the future 

rhe problems facing the new President in the defens 
those immediate 


aica fall into two broad categories 


' 
problems that have become acute through specifi 
adequacies during the past few years; ind those | 


problems that require development of new 
technical revolution 
ind require the fundamental reors 


ity 


strategy consistent with the 


our political goals 
zation of the management pattern of our milit 
relationship with the scientific ind 


which it depends for this advanced 


and its 
complex ol 
nology 

n the first category, the most acute problen 
doubtedly that of adequately providing for a cont 
airborne alert for a significant portion of Strat 
Command's B-52 flect. Some steps have been authoriz 
1is direction, but their scale is so small as t 


in creating a genuine airborne 


critical vears when it will be nee 


iost meaningl 

ri ipability for the 
most. This is an area where 
1 @ » - ] d Hours ; : 

is possible through simple fiscal and executive actior 
Unfortunately, not all of the defense pr yblems present 
such a clear-cut opportunity for swift and decisive action 
as does the full implementation of SAC’s airborne alert 


capability. 


immediate improvemen 
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liate decision that must be made is the 
proceed with the development of op- 
tems in all of the areas where they have 
trated their technical feasibility, such as 
weather, early warning and a variety 
of reconna methods. While research and develop- 
ment in ¢] is has recently been accelerated after a 
nine mont vaign of heavy pressure on the White 
House by t ngress, military, press and public, there 
still has b lecision to move into an operational 
f these vital categories. No matter how 
the research and development phase 
and the progress rate has been tre- 
ff in operational systems is being 
| by the lack of an executive decision 
f the other areas required to put into 
in operational space system for any 
d purposes. Here again is an area 
ut policy decision offers the pros- 
lividends in significant achievements 
ritical years ahead. 
Cher reas where quick decisions are re- 
quired t rate, expand and reorient programs al 
he new President can hardly delay 
to begin preparing to exercise his first 
in the new vear. 
mplex and really serious problems lie 
ipproach to effective management of 
and their continuous tailoring to 
an evoly of modern strategy, rather than con- 
stricting tl ology to the patterns of backward- 
looking litions. This country certainly has 
the scientif the industrial capacity and military 
nternational technical race by a con- 
margin. But no nation can afford 
yurces indefinitely on a system that 
ew technology into effective weap- 
ntly short time span 
retting $40 billion worth of effective 
1al expenditure in the field, and more 
tt a panacea for effective solution 


Another 
determinati 
erational spa 
already dem 
communicat 


of the 
where a 
pect of 


1 
thin th 
within 


ready und 
bevond N 
power! of 


But th 


our defer 


stacles to effective management 


has been the rather naive conflict- 
ring top defense officials to divest 
ancial interest in a militarv con 


ictor, t fectively barred most men with ex- 
in the defense arca from 


1 
perien ibility 
? 
levels of its management. These 


laws ha 1 a steady stream of unskilled am- 


parti 
pa i 


iteurs | n short-term tenures at the highest 


managen f the defense effort. It should be 


obvious | 1 two vear leave ot absence from a 


soap fa satisfactory method of recruiting 
top level fense managers. 


—Robert Hotz 
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WHO'S WHERE 


In the Front Office 


James M. Hait, president, Food Machin 
ery and Chemical Corp., San Jose, Calif 

Harlan Ray, board chairman, Southwest 
Airmotive Corp., Dallas, Tex. Also: Wins- 
ton Castleberry, president, Service Division; 
George W. Jalonick, U1, president, Distri 
bution Division and Jack Mosier, assistant 
treasurer 

Beverley S. Shenstone, a director, British 
European Airways. Mr. Shenstone is the 
company’s chief engineer 

Samuel J. Solomon, president, National 
Aviation Club, Washington, D. C. Mr 
Solomon is president of the Aviation Em 
plovee | Group 

C. H. Palley, president, Irving Air Chute 
Co., Inc., Lexington, Ky., succeeding Leslie 
L. Irvin, now board chairman. Also: KE. W 
Smith, executive director of the company 
Research and Development Laboratory 
Glendale, Calif 

Clarence H. Hopper, president, CBS Fk 
tronics, Danvers, Ma » division of th 
Columbia Broadcasting System. In 

James R. Weiner ¢ president-engincer 
ing, Phileo Corp Government and In 
dustrial Group, Philadelphia, Pa 

Charles L. Backus, Jr., Central Region 
vice president (Dayton, Ohio), Autonctics 
a division of North American Aviation, Inc 

Robert L. Smallman, vice president-mar 
keting, Servo Corporation of America 
Hicksville, N. Y 

William H. Congleton, a vice president 
American Research and Development Corp 
Boston, Mass 

Dr. Donald W. Collier, vi president 

earch, Borg-Warner Corp., Chicago, Il 

Benjamin F. Brundred, Jr., vice president 
Au Carner Ser Corp Washington 
nc 

William G. Sterns, vice president-engi 
necring, Mendian Metalcraft, In Whit 
tier, Calif 

Charles H. Brunell president, Century 
Electronics and Instrument Tine Tulsa, 
Okla, and Wallace G. Thomson, vice presi 
dent-government eTVviCe Century Geo 





physical Corp., parent company of Century 
Electrons ind Instruments 

Jules C. Laegeler, vice president-engineer 
ing, the Frank G. Hough Co., Libertyvill 
Il. Also: Keith W. Kampert, chicf eng 
Thorvald Granrvd, 
hief engineer-research and development 

Roy W. Pyburn, assistant to the pr 
dent, Data-Control Systems, Inc., Danbury 
Conn 

Harold R. Logan, formerly deputy comp 
troller for budget of the Department of 
Defense, now vice president-planning and 
programing for Gra Linn Inc Nev 
York, N.Y. John H. Fitch, formerly Dire 
tor of Budget (Air Force). will assume Mr 
Logan's duties as acting deputy comptroller 
for budget 

Brig. Gen. M. D. Adams, deputy director 
of systems development, deputy chief of 
staff-development Headquarters, USAT 
Also: Brig. Gen. T. C. Bedwell, Jr., com 
mander, USAF Acrospace Medical Center, 
Air Training Command, Brooks AFB, Tex 

(Continued on page 104) 
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INDUSTRY OBSERVER 


©» North American Aviation 
solid propellant air-launched 
iffective adaptation of the D 


require extensive redesign 


lucting a company-funded study of a 
missile for the Mach 3 B-70 bomber 
Skybolt ALBM to the B-70 would 
levelopment of a second generation 

weapon 


> Chute recovery system projected for Air Force Ballistic Missile Division’s 
advanced E-6 version of the Samos reconnaissance satellite capsule will have 
to incorporate guidance capability for controlled letdown to a prescribed 
recovery area. Avco already is working on one development, and Northrop’s 
Radioplane Division also is proposing a chute recovery system. 


© Bocing i 
guidance wy inertial guidan 
1 study by Arinc Re 


guidance techniques 


ll base its de ther to use ground-based command 
Dyna-Soar vehicle partly on results of 
ymparative reliability of the two 


sroposals and for handling work in the 
missile and satellite ground support field are under discussion by Inter- 
national Telephone and Telegraph Corp. and Food Machinery Corp. This 
ability and Food Machinery’s mechanical 


P joint venture arrangement fi 


would combine ITT’s avionic 
and hydraulic capabilities. 


© NASA has decided not chimpanzee in the last Little Joe 
launch of a Mercury capsul panzees currently are being trained at 
Air Force Missile Developm it Holloman AFB, for launch over 
Atlantic Missile Range in R oosted Mercury capsule flights 


» NASA's S-30 ionospheric direct measurement satellite is scheduled to be 
launched Nov. 3 from Cape Canaveral, Fla., with a Juno II vehicle. The 
92.5 Ib. pavload was developed by Goddard Space Flight Center. 


© Bioscience officers will b 


is B 1d Dwna-Soar 
cffort. Previously, SPOs ha 


but have not had medical pe 


USAF Svstem Project Offices, such 
vitalizing of its bioastronautics 
ervices of biomedical laboratories 


igned directls 


© Intense Sovict drive for overseas aircraft sales was evident the past two 
weeks at the Tunisian International Fair, with the Russians scheduling the 
Mi-4 helicopter, Yak-18 sport aircraft and the agricultural version of the 
An-2 biplane for display. 


vill begin a soft lunar landing research 


n of wind tunnel models and test 


> NASA Lewis Rescarcl 
program Hou 
vehicles 


> General Motors’ new defense systems organization will concentrate at 
least initially on the submarine detection field. Company may spend as 
much as $10 million annually to develop a system capability, which was 
considered too costly for any of its existing divisions to provide out of 
individual division earnings 


© Strategic Air Command 4 Wing B-58 has flown faster than 
Mach 2 for a total of mor in two segments of a refueled three 
} 


hour test flight over the G f ico. Longest previous flight above 
Mach 2 was 58.5 min. durii I't. Worth flight 


> Three Kaman H-43B helicopters assigned to Warren AFB, Wyo. will 
remain there after Strategic Air Command completes a study of their poten- 
tial use for transportation between ICBM missile sites. The H-43Bs were 
delivered to Warren directly from the production line. 


Douglas Skvbolt ALBMs under its wings 
from the company’s Wichita Division 


© Bocing B-52 fitted with du 
will begin a series of local 
early in December to check ft-missile compatibility 














What goes up must fly true. To maintain this condition, 

Librascope has packaged the rectangular, polar and spherical 

geometries of flight...in computers easily held in a man’s 

hand or held aloft by an economic expenditure of power ...computers 

unexcelled for 22 years at calculating flight paths, interception 

courses, fire control trajectories...with answers that come 

out fast and right. They offer a challenging capability to 

alert project + ated # and design engi- 

neers. Write to Librascope, 808 Western Avenue, Glendale, Calif. = 
Librascope, A Division of General Precision, Inc. « For @ information on 


engineering career opportunities, address Glen Seltzer, Employment Mgr. 


computers that pace man’s expanding mind 











Prestige Debated 


Polaris in Scotland 


Aeroflot Competition 
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Washington Roundup 


U. S$ 
took the 
1S at 


prestige became 
position that 
in all-time high 
Series of surveys made by and for th 
the crux “ the argument. The W! 
surveys public It insists that on 
classified ind is an internal, | 
chairman of the Senate Foreign Rel 
for the National Security ¢ 
Fulbright said the European survey 
10 countries polled thought Soviet R 
power in 1970. Other pr Is 
Democratic - side ntial candidate Ser 
tion of keepi ng th 
Richard Ml Nix n 
Nixon stuck to his position that pr 


nt ban 


a major Cattipa 
it 18 at an ali-t 


ecret 


ouncil an 


re po rte 


urve ret 


Ihe White said the Presid 
ist from 


Hons 


Britain has agreed to let the 
Lo t] 


Britain meanwhile is studving 


Hl | 
Sovict p remicr Nikita Khnusheh \ 


1 with ¢ L et . rt } 


U.S 


aircratt 
rctivitie 


and Britain have revised their 
} P ] + »] 


shooting 


Ma 
“full 


Federal Aviation Agency chief FE. R. O 


can League baseball franchise in \W 
successful in 


move to Minn 


“Acroflot is not a competitive threat 
line will match U. S. service in four years 
This is the i sion Air Transport Assi 
his recent trip to Russia. He feels tl 
if the airline joined the International A 


imipre , 


ports and has made a big mistake in 


American Rocket Society and American 


discussions of a possible merger 


ift 
Capt. Allan F. 
sion in December 


replace Capt. Richard I 


Currently 


Kibbe, 


comman 
who wi 


on debate 





last week. Democrats 


Republicans 


generall; 
maintained that it 
United States Information Agency became 

h refused to 
10 
Sen 


ttcc, imsists 


make results of these 
[uropean 
Wilham ] 
the 
very high-level 
le late in August, showed that cight of the 
uperior to the U. S. in mil litar 
pinion that Russia already is ahead 
Kennedy accused the Administra- 
candidate Vice President 


countries—1s 
Fulbright 
prepared 


m im 
if paper 


survev was 


John I 


Republican 


»s never been higher, basing this mails 
rom President Eiser 
| that c { S. 1S 


umped 


trong support i 
| peop \“ 
ind that 

it of the 


‘ke from his knowledge of all the 


truth 


facts 


Polaris fleet ballistic missile submarines 
nted that it, too, would like to 
di ays 


{ ! uch 
lan to give NATO Polaris subs. 


but 


With 
with France moving 


ung NATO with its 


ilready has nuclear-powered 


1 
Polaris situation 


» that Russia 
m the 


ir-old agreement on stationing of USAF 
of U.S 
from the 
Minister Harold 
will be 
whether 


knowledge 


} ; 


un hav C mor 
from the 


hese bases resulte d 
Sca Prime 
ities fr these 


the 


Barents 
bases 
of 


» tr mm 


nswered qui stion 


esada made a bid last week for the Ameri- 
He will leave FAA in January if he is 
to replace the Senators when they 


to U. S. flag carriers, but the Soviet air- 
tinues to improve at the present rate 
it Stuart G. Tipton carried away from 

roflot improvement would be faster 


Assn 


fA 


wort 


Tipton feels Aeroflot has failed to perceive the public preference for turbojet trans- 


so heavily on turboprops 


; ting 
in 
4 


Astronautical Society about to resume 


f more than a year 


are 


Fleming will become the new director of Navy’s Astronautics Divi- 


the « — Saratoga, Capt. Fleming will 
ye First Fleet chief of staff. 
—Washington Staff 


25 
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USAF Plans Radical New Space Plane 


Studies costing $20 million sought in next budget; 
earth-to-orbit vehicle would need no large booster. 


By Larry 


Booda 


Washington—Air Force is requesting $20 million in its Fiscal 1962 budget 
for research and development on Space Plane, a radically different manned, 


winged vehicle that would fly both in the atmosphere 


storing oxvgen to burn 


in its engines—and into space as far as the moon 
Space Plane would be a 500,000-Ib. follow-on vehicle to orbital versions of 


the much smaller Dyna-Soar boost glic 


The new funds would cover studies 


designed to lead to flight tests in the 1966-1968 period 


ane would be tl 
manned space vehicle that coul 
itself from earth into 
to earth under its own power 
no large roc ter 

Apollo and Dyna-Soar d 

Most unusual feature 
s that it t 


million pound takeoff 


Space 


orbit 


s | : | 
would almos 


through the upper a 
it would collec 
s it flew 
Lt. Gen. Roscos 
hief of staff for deve 
mentioned USAF’s inter 
Soar follow-on in a recent spe 
the Societv of Automotive Eng 
Acronautic Meeting and Air 
Office of Scientific Research Astronau 
hes Symposium in Los Angel AW 
Oct. 24, p. 32 AviATION Week ha 
learned that his reference 
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USAT king development fun 
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f weapan systems now plann 
clopment that time 


ind that it is 
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Several Types of Engines 


l'akeoff of Space Plane would b 
omplished by means of self-containe: 
ngines, possibly of the 
In type, 
rs. Propulsion in 


plus jettisonab] 
the 
itmospher« 285,000 to 38f 
could be by means of the turbine 
gines, fueled with hydrogen 
hydrogen-fueled ramjets. Prop 
space would be by means of a 
tional rocket system, 
ind the liquid oxys 
i 


burning 
hydrogen 
lected during atmospheric flig 

Reason for the unique ox! 
ng system to enable man 
further into spa 
vehicle at takeoff and chemica D 
t] believed to 
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ion system vat are 
within the current state of the 
can be available in the tim 
planned. Space Plane probably would 
be the last chemically powered 


pe riod 
space- 
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Crash Kills Nedelin 
Moscow—Marshal Mitrofan Nedelin, 
supreme commander of Sovict Russia’s 
rocket command and a deputy defense 
minister, was killed on duty Oct. 24 in 
an ait crash, the government news agency 

No details were given. 
Soviet Nikita Khrushchev 
credited Marshal Nedelin’s with 
shooting down the Lockheed U-2 recon 
naissance aircraft last May 1. Marshal 
Kirill Moskalenko has been named to 

succeed Nedelin in both positions 


Tass said. 
Premier 
forces 











oxygen combination produces one of 
the most efficient rocket propulsion 
fuels, yielding high specific impulse. 

Since the increase in gross weight 
ifter takeoff would be from 500,000 to 
1,000,000 Ib., the proportional amount 
of liquid hydrogen needed at takeoff 
would be 62,500 Ib. However, an un- 
specihed amount of liquid hydrogen 
would be required for operation with 
the oxygen extraction system. Estimates 
by engineers run between 10,000 and 
25,000 Ib. as the extra amount of 
hydrogen needed for the air-gathering 


ind processing cycle 


Air Liquefying Cycle 
Design of the 


vehicle 
porate a large scoop whose open part 
\\ yuld be mw ird Basi 
would be to 


. 
would imcor- 
pointed = fe 


rincipl f the scoop 
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gather the very lightly associated mol 


tr ind, 
ystem, com- 
Dre 1 normal gas fluid state 
Vehick | this collection 


vel would be Mach 18 


The compressed air would then pass 


ule f oxvgen and ni 


gen, 
ventun of 
cm to 


Dc d 


ram 


during 
ibout 


r a heat exchanger whose coolant is 
liquid hydrogen. Temperature of the 
exchanger would be 252.7C or colder 
vhich would liquefy the air. From this 
xchanger the liquefied air would go to 
rom here it would pass 
through a flip-flop valve to another tank 
here fractional distillation would take 
Nitrogen, with a boiling point 
195.8C would be 

vecn which ha i 
5 3.0€ From the distillati 
th ligqu d ox’ gcn would gotoa 


it would be kept until 


torage tank 


cparated from 
boiling 


n chamber 


point of 


torage 
hamber wher 
iceded for | 

Although = the 


new 


ronn! 
yropulsion 
principl outhned 
bove not and is po 
iccordan with basic rules of phi iCS, 
major heat transfer problems face the 
esigners because of the difficult task 
f extracting heat from the gasses and 

iquefying them in flight 

In Space Plane, a large portion of 

} | 
th irframe taken 
heat exchangers, and some 
believe the vehicle will be 


lv a flying radiator with a large 


] 
ible in 
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interior would be 
ip with 
| 
nginect 
sential 
open mouth 

Unk there is a 
metallu g" the 
tructed of molybdenum, a 
will be (AW Sept 26. p 33) 

Air Force 
the concept will be 
changes in the stud 
research and development phases, but 
the system is based on studies already 
Northrop’s Profac, 


svV%- 


major 
vehicle wil ' 
; Dvyna-Soar 
that 
many 


planners emphasiz 
ubject to 
phase and the 


completed, such as 
a vehicle using an oxygen recovery 
tem similar to the above 
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Grumman W2F-1 Makes First Flight 


First flight of the prototype Grumman W2F-1 Hawkeye, a Navy missions in the fleet. The Hawkeye avionic system, developed by 
turboprop carly warning aircraft, was made last week. The aircraft General Electric's Light Military Electronics Department, is called 
was later demonstrated at a rollout ceremony at the company’s ATDS (airborne tactical data system). This radar/computer/data 
Peconic River facility The W2F is a twin-engine, high-wing link system may cither solve intercept problems independently or 
aircraft designed for radar detection and control of intercepts over feed information to a Naval Tactical Data System aboard a flagship. 
Navy task forces. Powerplants for the aircraft, two Allison T56-A8 Normally the raft will circle the fleet in teams to provide 
turboprop engines rated at 4,050 eshp., are said to provide greater maximum radar coverage. Carrying a crew of five, the W2F will 
speed, endurance and altitude capabilities than the WF-2 Tracer be one of the Navy's largest carrier aircraft. It has a wingspan of 
(AW Jan. 11, p. 85), now performing airborne early warning 80 ft. and an ill length of 56 ft. 


1 requirement for a long-haul super 
| g 


U.S. Supersonic Transport Project mi transport from commercial use 


1970 


With Government Funds Expected |, 1%, 1:7 consuded thar majo 
U.S. carriers will have about $1 billion 
Washington—Devclopment of a su wis! pand its present t : cash on hand by 1970 which, 
personic transport through design studs ff for the program, techni ipled with accruals of some $400 mil- 
contracts let to manufacturers by the ill by NASA lion per vear from depreciation, should 
Federal Aviation Agency, with National nited Research report { wide adequate funds to support the 
Space and Acronautics Administration that the market for supersonic t irchase of supersonic aircraft 
continuing its rescarch and acting as port aircraf not sufficiently | The report estimated that, if the 
technical monitor of the project, now ipport ce construction of ines were available in 1970, U.S. car- 


a4 ; ' 


likely rplane by more than on rs would be in the market for 75 in 
id t 1970 and 116 by 1975. Cost of each 


( 


ippca\s 
rt 
The principle of government support — turer in the free world. It 
of the devel pment of a supersonic long as n nanufacturer can rcraft to the airlines is estimated at 
transport has been strongly endorsed in mself again competition of 525 million including spares. 
a survey undertaken for the FAA by ther, resccable risk The report warned, however, that al- 
United Research, Inc.. which found © stantial though the commercial market for a 
that the airframe industry will not | upersonic transport may range as high 
embark on a supersonic project with P is $4 billion, the market “is far from 
out assistance from the government It noted that the research an issured.”” It said sales would depend 
Meanwhile, the British Ministry of opment expense alone in com ipon manufacturers’ ability to produce 
Aviation has granted a contract to the program by 1970 will amount t plane that can be operated at total 
British Aircraft Corp. to begin design as much $1 billion, even sts competitive with those of sub- 
studics on a supersonic transport al ictive B-70 program in_ proc mic jet aircraft. It also said the mar- 
i . 
though the government has urged that report stressed that technical and { ket is dependent upon the capability of 
ws — 
possibilities of cooperating with th cial risks will be greater by a wid the airlines to integrate supersonic op- 
U. S. on the program continue to be — gin than any previous known ¢ rations into existing facilities and pro- 
explored Sud Aviation and Avions — cial nsk edures without incurring economic 
J ' 4 
Dassault have combined to develop a The report found that the ai venalties. 
supersonic transport in France (AW dustry ould and would” bi The report concluded that there is 
Mav 2. p. 41) and Soviet Russia also. nomic supersonic transports no reasonable prospect for a_ timely 
| rans] pros] 
known to be developing such an were available in 1970 Thi mmercial program for the develop 
uircraft sion was based on the fact tl ent of a supersonic aircraft without 
Under the present plan, study con tantial trafic growth can be expect government support. It warned that no 
tracts will be let to several manufac during the next decade and that manufacturer is likely to undertake the 
turers and the best two proposals will historical industry trend tow financial risks involved without some 
be selected to enter the detail design steady replacement or older equ t ssurance that research and develop- 
phase of the project. Since FAA does with newer and faster aircraft | ment costs will be recovered 
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Ion Engine Flight Tests Planned for 1963 


By Edward H. Kolcum 


Washington—Greatest possible vari- 
ety of electric space propulsion pro- 
posals from industry is being encouraged 
by the National Aeronautics and Space 
Administration before it decides next 
vear which four ion engines will be 
flown in ballistic flight tests of the con 
cept starting in early 1963 

Four tests of first-generation, batterv- 
powered ion engines in ballistic flights 
ire planned as a prelude to a 1965 flig! 
with a SNAP 8 reactor system powering 
both ion and arc jet electric engines in 


ent 


a single test 

Hughes Aircraft Co. currentls 
development contract for a lab 
ion engine, and General Elex 
and Plasmadyne hai 
perimental arc jet engines 


has a 


tor 
ba LVI 


to award further stud 
2 age 
held, and it will decid 


four ion engines will n 

flights after studving 

sults of any future 

industry | 

Centaur-! 
l 


jroposals 


D 


to be conducted over a 12-month pe- 
riod, will be to assess methods of beam 
neutralization, considered the most se 
vere technical design problem in ton 
propulsion. Secondary objective is to 
establish engine performance parame 
ters by comparing flight and laboratory 
data. The ion engine must exhaust a 
neutral beam, particles in a 
charged beam would be attracted to the 
engine structure and form a cloud at the 
exit, resulting in no thrust 

NASA feels that a real te 
neutralization can only be 
space, even though ion engines have 
been run for long periods in vacuum 
tanks. Vacuum chamber walls and 
residual gases in ground 
natural influences and theref 
provide a true environmen 
ng neutralization methods 

NASA savs it will welcor 


D Duision 
propu . 


Since 


st of beam 
made im 


test irc un 
do not 


+ + 


n T 


fa NASA de 





and interceptor. 


the aircraft's fuselage. 


mountain fields. 


engines. 
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Swiss Favor Mirage III, Saab Draken 

Bern—Lockheed’s F-104G and Grumman's FIIF-IF, the two remaining U.S 
entrants in the aging Swiss air force competition for a new fighter aircraft, were 
tentatively ruled out last week, apparently leaving the field open to France's 
Dassault Mirage III and Sweden's Saab J35 Draken. 

Cost was given as the primary reason behind the decision to eliminate the F-104 
and F11F-1F from consideration, but some Americans, looking at the tortuous past 
of the competition which is now more than two years old, expressed some hope 
that one or both might again be reinstated. 

Swiss military officials apparently favor the Mirage III as the aircraft that can most 
successfully operate from the air force’s short-runway, hard-to-get-to alpine fields 
and carry out the three-fold mission imposed upon it—close support, fighter bomber 


Air force pilots have been impressed by the Mirage’s handling characteristics and 
high altitude performance, and Swiss officials are insisting upon an advanced all 
weather fire control system, which Dassault says it can accommodate by extending 


Mirage III proposals, however, already have been shelved on at least two occa 
sions in the past by the Swiss political administration which balks at the thought of 
any large order from a country belonging to the European Inner Six economic com 
munity, as France does, when a similar product can be purchased from the rival 
Outer Seven, of which Switzerland is a member. Since Sweden also is a member of 
the Outer Seven, this factor could serve to give the Draken one of its biggest boosts. 

Deadline for a final decision is being shifted to the end of the year at least and, 
in an effort to overcome political roadblocks, the Swiss may invite the Mirage III and 
Draken to demonstrate their capabilities in operating from the air force’s cramped 


In placing any new order, the Swiss hope to obtain license rights that would 
permit Switzerland’s own industry to build most of the aircraft involved, including 


The Swiss air force at present is composed of 500 obsolescing combat aircraft— 
100 Hawker Hunters, 250 de Havilland Venoms and 150 de Havilland Vampires. 








mittee to plan and manage development 
and test of electric propulsion systems, 
and to consider funding industry pro- 
grams which show merit. Operating 
under this committee, which Harrison 
heads, is a technical working group un- 
der Dr. Ernst Stuhlinger, director of 
the Research Projects Division at 
NASA's Marshall Space Flight Center 

Harrison's committee consists of pro- 
gram managers in NASA’s Launch Ve- 
hicles and Advanced Research offices, 
so that the agency's considerable clec- 
tric propulsion research, industry r 
search and development, and scheduling 
f launches will be blended into an 
orderly program 

NASA's 


sion effort is 


] ; 


immediate electr propul 
centered around basic 
scarch in ion propulsion at Lewis Re- 
h Center, ba studies in magne 
lrodynamics (MHD) at Langley 
the four 

vith industry and a 

ts 


level- 


whi h us 
lectrosta 


] 


! trodynamic, 


Can 
magnct hvdr xivn 1inic 
Th four devel 
out are for three 
gines and one laboratory ion engin 
NASA plans to request proposals for an 
MHD engine. NASA also plans to fund 
everal far-ranging studies to identify 
missions for first-generation ion 

jet engines, specifi ily where 

engines are potentially, 
chemically-fueled upper stages. Stud- 


opment contr 


} 
expcrime nta if 


SUL pe rior 


ire expected to result in analytical 
mmparisons of existing and projected 
Saturn upper stages with the 0.1-lb 
ion, and 0.5-lb. thrust arc jet 
NASA's first 
ion engine—which 
SNAP § electrical 
l-lb. thrust over 
vear operating lifetime with a 
ci impulse of 4.000 to 6.000 sec 
Hughes Aircraft Co 
in 0.01-Ib. experimental ion 
$490 
which will expit 
NASA will wait 
eae 


orator tested 


Ultimate objective for 


30 kw 


is to devel p 


i 
is constructing 
engine 
ontract 
in September, 196] 
until this engine is 

he fore cle 
lop it fur- 
thrust 


under a 000 one-veat 


I iding 


whether to have Hughes dev 
ther as a single-chamber 0.1-lb 
ystem, cluster 10 0.01-lb. engines to 
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provide this thrust, or go to other firms 
entirely for flight hardware. 

It is expected that at least one flight 
test will be made of an engine devel- 
oped at Lewis Research Center. 

NASA's ion engine will use the con- 
tact method of ionizing cesium fuel to 
tet a particle stream. Air Force is 
unding a second ion-producing method, 
called bombardment (see story, p. 73). 

Contact method uses the principle of 

heating liquid cesium metal until it 
ecomes gas and impinges on the sur- 
ice of a porous tungsten clectrode 
late, separating negative particles trom 
cesium atoms. Positive ion stream is 
then focused and brought to desired 
velocity by a system of accelerator/de- 
celerator clectrodes 

Ihe stream is neutralized by inject- 
ing electrons at low velocity at the exit 
Che critical design problem in the elec 
tron injection is that the negative par 
be prevented from drifting 
chamber or a thrust 
om non-constant 


ticles must 
backw ird into the 
fluctuation will result fr 
exhaust 


W hile } 


neutralization in the 
pace environment is the major prob 
lem in ion NASA feels devel 


opment of this engine also depends on 
focusing, 


beam 
cCngincs, 


fixing the spacing between 


accelerating and decelerating electrodes, 
determ 


’ 
exit vceiocit 


ind on ining optimum particl 


Flight Propulsion 


General Electric 
Laboratory and Avco Research and 
Advanced Development Division, each 
h $250,000 mtracts, are devek op 


ing 0.5-lb 


thrust arc jet engines 
NASA. Plasma 
dyne ( 00,000 contract to 
build an experimental I-kw. arc jet 
to be powered by the Sunflower 
First 


lar llector-con 
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Phe Saturn \ ’ 
th additional flexibility 
jutside f the 
bit in 1968 and fly-bv mis 
$ Mercury or Jupiter by 1970 
Four other NASA space projects be 
ing « dev eloped a 
@ Mariner. It will precede Vovager and 
be a basis for its development. Centaur 
boosted Mariner will conduct its first 
1960 
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flight test of a 0.5-Ib. trust eng 
be with the 1965 SNAP 8 
Flight of a 
Arc jet system, formerly called pl 
engine, uses a cold gas such as h 
gen or helium as fuel. The gas is h 
to a high temperature, passes th 
an electric arc and is expanded 
a nozzle to produce kinetic 
Specific impulse is 750 to 1,500 
Specific research problems in t! 
tem are in engine start, energ' 
cooling, propellant storage, feeding 
basic engine per thee 
Contracts to these pr 
are now under consideration by 
which is interested in studies of 
© Engine losses from fuel ionizat 
frozen flow, and from heating 
trode design 
© Cooling techniques, in 
ind convec 
using 


laun 


solve 


NAS 
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tion, transpi ifion t 
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NASA plans an 18-month 
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ncluding assessment 
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crating exhaust 
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entire electrodynam 


pulsion potent 


Probe 


Venus 
light in 1965 


The trajectory 
if th 


he Sat 
the Marine 


l-kw. engine is under stud 


veight capability used mainly for retro- 
propulsion and terminal guidance. 
© Prospector. This is a study phase de- 
clopment for a Saturn-boosted vehicle 
ipable of placing a wheeled or tracked 
mobile probe on the surface of the 
moon or returning samples of lunar ma 
terial to the earth. Technical briefing, 
proposals and design competition for 
Prospector spacecraft will begin in 1961 
ull-scale development will begin in 
1962. First launch must await NASA 
Saturn booster svstem. 
¢ Surveyor. This project, also in the 
tudy phase, is aimed at a controlled or 
ft landing on the moon. Survevor will 
a Centaur launching vehicle Its 
vacecraft will weigh about a ton, in 
luding guidance and retrorockets, and 
hould be able to soft-land about 10( 
f instruments on the moon. Four 
mpanies have NASA contracts 
design studies on Surveyor. The 
Hughes Aircraft, McDonnell Air 
ft, North American Aviation, and 
¢ Technology Laboratories 
. Ranger. In this program five flight 
1 JPL-desig ned s spacecraft with Atlas 
na B launch systems will be used t 
gh-land (200-300 mph. impacts) in- 
trument packages weighing up to 50 
moon. Propulsion up to the 
of injection is the responsibility 
1¢ NASA Marshall Space Fligh 


Center. 


now 


n the 


Private Industry 


Dr. Pickering told 600 industrialists 
ttending the meeting that about 65% 
f the $50 million that JPL will spend 

NASA on its lunar and planetary 

gram in this fiscal year will go to 

ite industry. Dr. Pickering predicted 
the portion would rise next year 

Dr. Albert R. Hibbs, chief, the divi 

n of the space sciences, outlined the 

ntific objectives of the lunar and 
lanetary programs 

He said 

We hope that an active radar can 
included in the Venus orbiter for 
ipping the surface since, as far as we 

n tell, the Venusian cloud cover is 
aque to visual systems 

\ Mars orbiter will place more em- 

sis on surface photography. The 

t portion of the spectrum to be 

red in this photographic 
depend on results obtained 

trophotometers carried aboard eat 

Mars ne 
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Nixon Claims U.S. Dominates Space Race 


surpassed 


Washington—U. S. has 
Russia in all aspects of the space race 
except rocket thrust and will s« 
thead in that area despite failures of 
the Truman Administration, Vice-Pres 
ident Richard M. Nixon claimed last 
week 

(he Republican presidenti 
date’s prediction was issued in 
his senes of White Papers 
campaign issues, a 
strongly emphasized the 
being first in space explorat 
Administrati 
ress in this area, and blamed th 
of the Truman Administratior 
slow U. S. start in space technology 

“Sen. Kennedy the Der 
presidential candidate] attempt 
hitch his political wagon to the 
Sputnik, charging that the | 
illowing tl 


mM move 


documen 


imp 


the Eisenhower 


Administration is 
to outdistance us in the exp 


space,” he said. “It is irresp 
of the worst sort for an Americat 

dential candidate to obscure e truth 
} 


about America’s magnificent achieve- 


presi 


ments m attempt to win 


spac ec in an 
ites 


We entered the 
some paces behind,” he charged. “We 


spac C Compe fition 


paid a penalty because the Truman Ad 
ministration discarded and ignored th 
long-range rocket 
slow because that Administra 
» in the between 1945 and 
relied entirely on our lead in nu 
} 


implications of the 
We were 
101 vears 
i950 
clear weapons and strategic bombers 
Not until President Eisenhower took 
fice in 1953 did the United States 
work on the interconti 
ballistic missile,” the Republi 
Because those re 
bef | 


need for long-1 


begin serious 
nental 
can candidate said 
sponsible for our security 
did not feel the 
missiles—the U. S. made no eft 
match the post World War II missile 
programs of the Soviets, 

1 large measure seized as 
om the Germans in the ve 
Korean war—the 


¢ xplode d their 


ling the 
Soviets successfully 
\-bomb 

Nixon charged that the Truman Ad- 


Pratt & Whitney Develops JTFD-12 for Skycrane 


New Pratt & Whitney JTFD-12 gas turbine engine features free turbine drive and will be 
installed in the Sikorsky twin-turbine S-64 Skycrane helicopter, at a rating of 4,050 shp.; 
industrial version, the FT-12, will be rated at 3,000 shp. maximum. Engine is outgrowth 


of the JT-12 turbine (Lockheed JetStar and drone powerplant). 


Blades in exhaust are 


guide vanes and free turbine is behind the exhaust. Shaft from the free turbine extends out 


to a connection for the engine’s gear box. 


30 


ministration “climinated the long-range 
development entirely,” and that 
“wip d out was one 


missile 
mong the projects 
which might have put the first U. S 
satellite in orbit by 1952 
fore Sputnik 

Nixon said the U.S 
exploration of space because discovery 

one of the tests of the vitalitv of a 
peopl We can no more leave this 
task to George—or Ivan—and still main 
tain our world leadership than England 
could have left the 
to Spain and still have become the fist 
power of the world during the two cen- 


five vears be- 


must lead in the 


new world entirely 


turies that ushered in the modern era.” 

The Eisenhower Administration has 
just about closed an inherited space 
gap,’ Nixon claimed been 


| “We 


hard at work on the related problem— 
' 


have 


gap—like 
I hie vi 


rie sO-« illed missile 


| 


herited—and we have 


LICCESS 

With 
ullion a vear, utilizing the great re- 
ndustrial 
is well as that of 
re Nixon 
urpassed the Sov in 


xpend:tures of m than a 


urcefulness of the giant 
lex of America 


federal vernment, said, 


ompectition mn 


cket thrust why the 

Administration 
} 

weralt 


handed ‘ il-vear lead; 


and cve lead is soot 
passed 

In the fourth television 
tween th mndidate th 
weck, Nixon had ignored tl 
problem ind had been mor 
. We are first in the work 
I have indicated,” he 


mn scicnce 


portance 
number 
Whil 

office NX 

istronaut 

true space flight,”’ and it 

that the next President 

the White House the 
return fro 
the 


the national 
e “We are proceeding at top prion 
the developm« nt of pace ro ket ot 
lifting power in excess of any the Sovicts 
ire developing, according to information 
that I deem to be reliable. With our 
one and one-half million pound thrust 
will take the lead in 
powered space rockets 


pace program 


Saturn vehicle we 
chemically 
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© “During the term of office of the next 
President we will get the first nuclear 
fueled engine capable of deep penetra 
tion into space 

e“In the period of 1966 to 1967 we 
will launch and operate a manned, per 
manent space station, orbiting at some 
where between 300 and 1,000 mi. from 
istronauts will 
‘tage flights farth 


the earth, to which our 
Zo ind Come ind 
into spac¢ 
© “We will launch in the period from 
1966 to | 
flights 
e “By the carly 1970s we will 
manned space ships to land and return 
from the moon 
Of course,” he 
ilwavs lead all 


] 
Circumiunit 


OS, manned 


launch 


wa» d “w 

nations in all st 
cach nation 
vrams with diff 
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differ 
( mph SiS 


the way pace for 


pursu nt prog 
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exploration 


planetary spa 


Convair, GE, Martin 
Win Apollo Contracts 


Washington—Contracts studs 
feasibility of the multi-man Pro 
Apollo spacecraft will be 
Convair D m of General Dynami 
General Electric Missi] nd 

le Department, and Martin 
sion 

utics and Space Ad 

rotiating individual 

ntracts with th 


warded ¢ 


ics, and thev w 
14. The 

lt provide a 
; fl xibl 


biting 


' 
wx-month 


ning a 


irth ind 


raft system 
umlunar m ns; time, cost and facili 
tics irc mplement the program 
identificati ting technical un 
knowns which could block the 
AW Aug. 29, p ?¢ 
nals STS 
Convair, GI ind 
ected to conduct th tucic 
imong 14 firms submitting bids 
Although NASA did not specify iden 
tification of asso feasibility 
studs bidders have 
chosen several partners, and undoubt 
edly all three will add a 


is the studies develop 


mn ’ cxi 
progi im 


ind 1 cost 


Martin wer 


from 


iates in the 


two successful 
number of 
ubcontractor 

Bell Acrosystems 
GE. for work in the 


structures 


Division will 


ireas of high tem 


join 
perature propulsion, energy 


management and reaction controls 
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Cessna Unveils 1961 Line 
Wichita, Kan.—Major changes vident in Cessna Aircraft Co.'s 1961 line of 
business aircraft, being unveiled here this week at the company’s annual distributor 
t gh Nov. 2. 
r-place Skyhook helicopter, are being shown 
aimed at bridging the gap in the 
size class between the Canadian de Havilland Beaver and Cessna’s familiar 180. 
Named the Skwwagon, the new “Model 
tinental 10-470-F 260-hp. fuel 
310 airplanes. The new air 


expanded mission and performanc« 


and dealers mecting, which run 

Six new models, including the 

for the first time, including a ut rplane 
185 utility airplane is powered by a Con 

ngine similar to that in the Model 210 
and Cessna savs, was designed in response to 
rements, particularly in regards to heavier 
payloads than are p ssible in the 

Of configuration 180 
idults plus 270 Ib. of baggage and full 
st mdard) at speeds mph. Gross weight is 3,200 Ib 
1.520 Ib. At 164 h. cruise speed the Skywagon will have an 
endurance of 4.7 hr. Rate of cli tated to be 1,000 fpm. Model 185 will be 
priced at $18,950 for the standar ed airplane, flyaway factory. 

Revised lines on the 
1961 Cessna Model 310F five 
pointed than on carlicr models. t trailing 
rakish new look and the third low on each side of the fuselage provides 
increased visibility for 3101 260-hp. Continental 
10.470-.D engines Scintilla retard-type magnetos for easier 
turts the starter switch and optional oil dilution 


similar to the Model including tailwheel-type landing 


gear, the Skyvwegn is designed t 
fuel (65 gal and 


empty weight is 


nose, win plus additional cabin windows mark the 


ht twin. Nose cap of the airplane is morc 
edge tips of the wing tanks have a 
rear passe powered by 
is equipped 
and foster Iwo magneto 
switch are incorporated in one u tem enables a more convenient tachometer 
pickup source and climination hometer generator used on earlier-type 
magnetes. Th ZIOF will sell fc 
Improved Vi del }72 
the standard 172 and the de luxe 
thes 


Powered by a 


in the standard version, at the factory. 
fuselage, will be available in two versions, 
ly equipped companion Skyhawk. Landing 
ied three inches to provide easier ground 
ntal 0-300-D, the 172 and Skyhawk will 
Wichita. 

ft is one of the prime features on the two 
place Model 150 for 1961, the air to shift the center of gravity forward and 
improve ground handling. Powered Continental O-200-A of 100 hp., the new 
150 will scll for $7.495 in the st | version, $8,400 for the trainer and $8,995 
for the lel 


featur 
gear on uirplanes has beer 
handling 145-hp. ¢ 
sell for $9,795 and $11,475 resp 


Landing gear relocated two inc 


de luxe intercity commute ‘ 
mplete model line this vear. Being shown 
Model 185, Model und Skwhawk, the 150 and the Skyhook 
AW Oct. 17, p. 131 of the other airplanes for 1961, including 
md Skylark, Mo md 180 will be released at simultaneous 


Dec. 2 


Cessna plans to split unveilin 
here are the 
helicopter 
the Model 175 


nationwide dealer showings sched: 














ending 


major 


contract 
wainst anoth 


1 three-vear 


i strike 
trical equipment producer 
Under terms of the GI 


Uk members wi 


mitract, 


nmediate 
Wage increas 

h union must 
for cither 


18 months or a 


inother increase 
wage reopening 
iuse at the end of IS months. If IUE 


epts the f individual local 
Ran I 


Settled a 
! cal option 

ler which the 
isc in 18 months 


THICcT, s 


the opportunity to vote 


GE Strike 
With 3-Year Contract 


ilternate arrangement 


would receive a 3‘ 


instead of 4% 


would get a more liberal vacation 


Washington — ree-weel it 
G ra lectt id holiday plan 

nal | Westinghouse 
APL-Cli 


ntract t + to 10 


rnat ireement, similar to 


me with GE, provides increase of 
cents hour immediately, 
1 similar raise in 18 months, with 
liberal lavoff, retirement and vaca- 
plan. Both companies dropped 
former cost-of-living escalator clauses, 


of contention with the IUE 


per 

terms th | 
strike AW O 

tion 

oO rT iched 


with Westingh bone 
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AT&T Plans Satellite Launch in One Year 


By Philip J. Klass 


Washington—American Telephone & 
Telegraph Co. has sharply accelerated 
its commercial communications satel 
lite program and now expects to have 
an experimental satellite in orbit within 
a year. The satellite will provide onc 
wav television or voice/data channels 
between the U.S. and Western Europe 

The company has asked the Federal 
Communications Commission to allo 
cate two 100 mc. bands for its trans 
atlantic communications satellite tests 
—6,425-6,525 me. and 6,775-6,875 m« 

The AT&T action follows closely an 
FCC decision denying the company’s 
petition that it reconsider previous fre 
quency allocations above 890 me. for 
private microwave systems AT&T, 
which earlier had opposed the 890 m¢ 
ymmercial 
that fail 


ure to reopen the case could result in 


microwave decision on 


grounds, warned FCC in Jul 
serious interference problems for com 
munications satellites (AW July | 
37). 


AT&T Announcement 


The AT&T announcement of its new 
satellite plans also followed ecent 
statement by National Aeronautics and 
Space Administration chief Keith Glen 
nan that the agencv would launch com- 


Ss pn 


mercial satellites at cost (AW Oct. 17, 


Company's “within one year’’ time- 
table for placing its first experimental 
communications satellite in a 2,200 mi 
orbit represents a sharp acceleration of 
the AT&T program 

Three months ago, when AT&T filed 
a 125-page petition with FCC urging 
it to reopen the above-890-mce. case be 
cause of communications satcllite fre 
quency needs, the compan into 
considerable detail on all aspects of its 


timetable—not 


went 
program, except a even 
1 tentative timetable was given. In 1 
sponse to an AVIATION Week query, 
one AT&T scientist indicated that th 
first experimental satellite was expected 
to be ready for launching “in a coup! 
vears.”” 
Observers see several possible explana 
AT&T 
One is company concern les 
develop for the go 
into the commercial 


tions for the faster tempo of th 
program t 
pressures 
to move 
itions satellite field iccclet 
yrogram and beat the USSR t 
punch (AW Aug. 8, p. 31 Ann 

latest plans AT&T Vick 

Killingsworth, in charg 
D p 


’ 


ng the 
dent Henry 1 
f the 

ment, said 
We believe that the nm 
his 


ication of sateiit 


compan Long Lin 


mmun mons 1 





RECEIVING 
ANTENNA 


76 SOLAR CELLS ON 
EACH OF I52 PADS. 
1,552 CELLS TOTAL 








FLY WHEEL 


TRANSMITTING 
ANTENNA 


STAINLESS STEEL 
HONEYCOMB SHELL 

















= 





ACTIVE repeater communications satellite, which American Felephone & Telegraph Co. 
hopes to place in 2,200 mi. orbit within a year, will permit transatlantic television or 
provide voice/data channels. Subsequent operational models will provide beth TV and 
voice/data channels. Satellite will weigh about 175 Ib., be powered by solar cells. 
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British Discuss Satellites 


Washington—British communications 
officials started a tour of U.S. 
and government facilities last week to 
explore possibilities of cooperating in 
satellite 


industry 


future communications pro- 
grams 

Preliminary discussions are being held 
with Federal Communications Commis- 
National Aeronautics and Space 
Administration headquarters and God 
dard Space Flight Center, Defense De 
partment, Bell Telephone Laboratories, 
International Telephone and Telegraph 


son, 


Corp., Radio Corporation of America, 
Telephone and Telegraph 
Corp., Johns Hopkins University, Army 
Signal Center at Ft. Monmouth, N. J., 
Air Force Ballistic Missile 
Technology Laboratories, 

Institute of 
Force Command and Control 


American 


Division, 
Space Massa- 
chusetts Technology, and 
the Air 
Development Division 

The British group is headed by Maj. 
Gen. L. de M. Thuiller, (ret 


cludes representatives of the Post Office, 


), and in 


and Aviation Ministries and the 
Admiralty. The tour will end Nov. 16 


Science, 
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itellite study and/or 
List includes 


Gencral Elects Hugh Air 


h have 


id 
‘+ if nat 


I} 
Ih Co., Ra 
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On i] | ‘ le phi iti «& | ( k - 
ho ¢ orp. of Amer ind 
s Corp 
| 


Space 


tron 


AT&T Specifications 
Ih ont met ! 


round 
used for transi 


the U.S gr 

ited at the Bell Tele- 

ories facility in Holmdel, 

terminal for the trans- 

will be located in Britain, 

r possibly on the continent in Western 
Europe. Station at Holmdel will use 

| kw. transmitter 
In addition to the two 100 mc. bands 
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requested for initial experiments, 
AT&T has asked FCC to allocate a full 
500 me. band between 6,425 and 6,925 
me. for subsequent use by operational 
ommercial communications satellites 
The 200 me. bandwidth sought for 
initial experiments will permit either 
one-way _ transatlantic television or 
voice/data communications, but not 
both 
Ielevision transmission can be in 
cither direction 
At the intended 2,200 mi. orbit, the 
itellite would have a period of slightly 
less than three hours. Maximum period 
during which the satellite will be in 
view of stations on each side of the 
Atlantic during a pass will be about 35 
min 
The 500 mc. band that AT&T has 
quested for operational use would 
wide simultaneous two-way television 
) telephone circuits, or a combina 
AT&T says. Company 
leves a total of four 500 
ventually be needed to 
trafic and that addi- 
may be requested 


t of possible interfer- 
ting domestic radio/ 
peration the problem 
AT&T in its July petition to 
mpant vs that ' 
made to 

f coordination 
n that no interference 
existing services in the 
Western Europ 


frequencies proposed 


Ling-Temco Reports 
Increased Earnings 


f 14 is reported in Ling 


ni Inc., net earnings 


juarter ove! the sam¢ 
For the third quarter 
30, Ling-Temco carn 
3,000 r taxes equal to 33 cents 
hare, bringing total first nine 
months after-tax income to $2,260,000 
r 92 cent per hare Sales for the 
third quarter of 1960 totaled $39,369 
000, with total sales for the current 
nine months period being $115,489 
100 with a firm current backlog of some 
$100 million. Increased earnings were 
ved in spite of certain non-recur 
ring expenses involved in combining 
Ling-Altec Electronics and Temco Air 
raft Corp. into Ling-Temco Electron 
s. Inc., Board Chairman Robert M« 
Culloch and President James J. Ling 
lid 
Plans to integrate the company’s 
ictivities to accomplish more as a unit 
than the individual firms could do on 
in individual basis should increase the 
company’s net profit margins in 1961, 
thev add. 


* 
5 
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ARPA Studies Satellite-Borne 
Anti-ICBM Defense System 


Washington — Advanced 


Projects Agency is considering 


plementation of an extensi 
borne anti-ICBM defens« 
cation if the deci 
to go ahead with the 
proposals may be ( 
Force’s Ballistic Missile Divi 
dustrv-wide ympetion soon 
before the end of the cal 
Bocing, Convair, 
Th ympson Ramo W 
ducted feasibilit 


ICBM 


more 


udi f 
ICBM 
liom Ra 


mc 
programs 
inti-ICBM 
Lockheed 
Money for tudies is 
the S115 million a_ vea 
Project Defender 

While initially identified 


Convair program, the term S; 


come to be a generic descripti 
inti-ICBM 
carth satellites 

The name Bambi, for ballist 
boost intercept, also has been 
cover a number of anti-ICBM 
USAF has assigned the de 
Space Combat Weapon Syst 
to the system that would gTOW 
these studies 

Still another program, thi 


tem emploving 


company-funded, has been under 
for several years at Boeing Air- 
Co. Th mpson Ramo Woold- 
assisted the Boeing effort in it 


stages ind, more recently, system 


) 


nalyses were provided by Electroni 
Specialty Co. Burroughs Corp. has been 
mducting reliability studies for Con- 
ir’s Project Spad over the past year 
Cost of either the Thompson Ramo 
Wooldridge RBS program or Project 
Spad, should one of them be adopted 
the nation’s ICBM defense system, 
uld be $15 _ billion, confidential 
rces here indicate. Neither system is 
xpected to be foolproof, that is, capa- 
of destroving every enemy ICBM 
inched. But both svstems, like any 
ffective aircraft defense system in its 
here, should make an ICBM attack 
inst this country 
id difficult 
The Random Barrage System studies 
originally conducted at the Ramo- 
vldndge Division of Thompson 
Ramo Wooldridge but were switched 
TRW's Space Techn logs bora- 
es after the latter took over the mili 
systems workload from TRW’s 
Ramo-W ooldridge Division earlier thi 
The RBS approach would employ 
greater quantity of satellites than 
uld the Convair Spad program, al- 
ugh the total number of anti-ICBM 
emploved in the satellites of 
ver system would be roughly the 
ne. For example, each RBS satellite 


ght carry one counter-weapon, while 


extremel c et], 


\ \ 


+} 


Spad vehicle might have six, but the 
RBS would req ie approximately six 
nes as manv satellites 

An important politic i] question 
mplicates the decision which must 

made about ICBM defense. Public 

iction abroad may be unfavorable to 
placing an armed satellite system in 
pace despite assurances of its defensive 
ntentions. It may be difficult to con- 
nce others that RBS, Spad or any 
ther armed anti-ICBM satellite de- 
fense system would include a built-in 
ipability for being rendered harmless 
n re-entry in the event of a malfunc- 
tion in the satellite 

\ proposal for another Spad-tvpe svs- 
tem which could extend the time al 
wed for kill while the missile is still 
n its launch phase is being readied for 
ubmission to ARPA by Electro-Optical 
Systems, Inc. This approach is based 
na novel detection device which would 
enable the satellite to spot a missile 
launch sooner and thus allow more 
time for a kill during launch. The svs 
tem appears feasible against IRBMs as 
vell as ICBMs 


33 





French Nuclear Strike Force Plan 
Dubious Despite Assembly Consent 


e deve loped ballis 


Mirage ai 


doubt rrounds 


Paris—Considerabk 


the future l'rench government 
plan to develop an independent nu- raft 
despite reluctan he ernment 


hnancing program for 


force 


the French Assembh 


? 

Clear Strike 

t nclear rik 

proval by its nuclear strike 
} ] r he ] s 1] 2 

The nuclear strike force is a port force breaks down in the following 


if the wernment’s five militar nanner 
plan which stretches fron muary, @For 50 Dassault Mirage [V_ twin-jct 
1965 n th eriod ynber be operational by 165 


160, to January, 


Mion 


¢ For research and development of nu 


l 1 
tne Irench 
232 billion 


\ 


chs e/ vurl ; 
uing > it if 


ects. However, tl yu ied five-vea rv Ons, In 

plan placed Hl al s rx t | 
800 million 

© For development and 


? 
pproval 
preproduction 


a ee } . 
vhich, because 
} > 


( 





Defense Supplemental 

Washington — Defense Department 
plans to ask Congress for a supplemental 
ippropriation in January to cover costs 
of the decision last summer to retain two 
B-47 
and to send two extra 
with attack aircraft to the 
Seventh Fleets 


Services now are paving for this from 


deactivation 
carriers loaded 
Sixth and 


wings scheduled for 


costing 
Defense 


$280 million unallocated 


reguiar budgets. The carriers ar 
an added $500 million a vear 

still has some 
from extra funds voted by Congress, but 
ticism was levied most of it is slated for Army moderniza 


Mirage IV _ twin-jet bomber—of 
i single prototype is now flying 
backbone of the nation’ 
force until 1970. By th 


tion and the B-70. It now has appor 
tioned an extra $8 million from frozen 


funds to anti-submarine warfare research 
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Mirage IV. Mirage builder, Avions 
Dassault, apparently testified that the 
production version of the Mirage TV 
will be capable of carrying its atomic 
1,500 and 
approaching Mach 2 
iccording to Assembly dabate, 
vere challenged. The debate 
caled that the French are planning to 
isc.a glider-type atomic bomb which 


> ie) 

load between 2,200 mi. at 
> 

speeds & Ihe + 


hgures 
also rr 


range of some 220 


Mirage I\ 


will have a ghide 


mi., thus easing the rang¢ 
difficulties 

Moreover, the debate 
iled that the 
ttee testimony, had 
} 


further re 
government, im com 
idmitted 
important 
before 
re deputic questioned 

i leet of 50 Mirag 


hy 10¢ in 


nl that 
ld 
rance yvoutdn ft Mave in 


f plutonium-type bombs 


News Digest 





First Polaris submarine 


‘ if 


Navy will 


manage 


Discoverer X\ I, first 
| An | Agena B 
B fail 


California Division 


Lockheed 
| 


> ’ mil 


New ‘compact” two-place Piper 
) rtp in vill be unveiled thi 
| 


t Grand Bahama Island 
its annual dealer 


) ’ 
wv Pip 
during 
necting. Tricv 


c-gcare | plane 
1 10S hp 


oming 
Price will be below 
7,000 and production j planned for 


lv in 196] 
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Hughes Faces Crisis on TWA Financing 


Creditor banks begin deducting amounts owed on 


notes from airline’s accounts as directors meet. 
By William H. Gregory 


New York—Trans World Airlines’ almost-completed $300 milli 


ing program was stalled again last week and there were indicati 


long predic ted crisis was finally at hand for Howard Hughes, wh 


of TWA's stock 

Hughes appeared by weekend to have forestalled any imm 
action by lenders but it was evident that the inexorable, slow 
pressure on Hughes and the airline had not abated 

I'WA's board of directors went into session ‘Tuesday, met 
Wednesday and began its third day's session Thursday 


emerged from the sessions, but one point was kno 


balances by creditor banks began the same day the board began 


This legal step is open to banks which 


| | 

both no installments due and 

| also are cash depositoric 

r, which is usually th 

anks frequently require their 

keep compensatory balances 

m. In offsetting balances, the 

inks simply deduct amounts owed on 
notes from the debtor's accounts 

I'WA reported cash on hand of $3¢ 

million to the Civil Aeronautics Board 

in August, the latest month on file, in 

dicating tl is step in itself would 

not b trophic for the airline 

IWA ugust statement showed $5 
I31,889 in urrent pavable 


; 


cn 


Despi e possible ominous impli 


it had th 


balances, 
Hughes in that 
» satisfy the banks 
ing Hughes and th 
breath 
+} 


sh] },] 
ner possibic pro 


ivcas CX ted 

@ Equitable Life Assurance Society had 
$26 milhon in equipment mortgage 
} 


yonds at the beginning of the vear and 


I'WA may be technically in default 
under certain terms of the loan. I quita 
ble could take action but is not expected 
to do so as long is hope till existed f 
eventual over-all new financing 
© Lease payments to Hughes Tool Co iwreemen 
t aircraft now operated by TWA Hughe 

« made without approval of th financial community 
f TWA's funded debt. In lat united with the prosp 
t available reports to CAB—for th lending plum at hand 
r ended June 30—TWA listed rental — versations last week wi 
yments of $15 million for jet equip- of investment bankers 

ler operating expense Siz Harriman and Riple 
the lender nate financial pian for TWA 


imount indicates 
have alreadv halted these rental pai His degre 
ments and that they are being accrued mediately kno 


for release when the financing 1s settled not becom 
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omplexity of financing of this order 
ic so-called Dillon Plan, named for 
Dillon, Read & Co., which Hughes had 
t the point of signing, was two 
making. Presumably it is 


if Hughes is willing to ac 


been i 


pt the term 
It was plain to this observer last week 
that the climate in Wall Street had 
changed considerably for Hughes. A 
as two months ago non-participat- 
ing financial people regarded TWA 
with Hughes in sole control as a basi- 
cally sound credit risk and there was 
doubt Hughes would capitulate to the 
voting trust plan 
As the Dillon Plan moved through 
what seemed to be interminable back 
ing and filling, the dwindling interest 
4 non-members of the lending group 
became apparent 
As one said recently: “Sure, we'd like 
to participate in a TWA program, but 
we'd want to be asked to make a com- 
nitment by the lenders after thev had 
the program all 
Hughes. If it was a case of becoming a 
principal, we feel we would want just 


signed and sealed wit! 
5 


ibout the same conditions the present 
group wants 
lhe pressures on Hughes Tool Co., 
which has a TWA order for 30 Convair 
880s in its name, could only be sur- 
mised since Hughes Tool is a privately 
not publicly held, corporation. Twelve 
$80s are waiting on the ramp at Con- 
vair for delivery to TWA, and some of 
the 17 urcraft are now in pro 
duction 
Of 15 Boeing 707-131s it operates 
I'WA now owns two; of 12 Boeing 
31s it owns eight, and it owns the 
‘onvair 880 that has been deliv- 
All other jet equipment operated 
leased from Hughes Tool Co 
Convair has had to disrupt its pro- 
luction schedules and has had its Con 
ir 600 program interfered with be- 
use of the delay. General Dynamics, 
though keeping officially silent, can 
scarcely conceal its impatience to de- 
liver the airplanes and receive the rest 
f the payment due. Convair has suf 
fered the disadvantage of not having 
big TWA 


the operating experience of a} 
fleet as a possible source of data for its 


ig 
iles campaign 

I'WaA itself is beginning to 
pinch of the situation over 
no control. United Air Lines has be 
gun to operate its Boeing 720s and so 
has American Airlines, and TWA is 


finding it tough to compete with them 


with piston-engin equipment nm cer 


tain markets 





N. Y. Port Authority Takes Delta 
To Court Over Idlewild Jet Noise 


ducted its jet flights in disregard of 
prohibition 


New 
ing a State court imyunct 
Delta Ai 


agency § jet nose 


Ww) 


long-standing 


au 


requirements at its 


By Glenn Garrison 


both the Port Authority 


New York—Action by 


York Authority last weel between 10 p.m. and 7 a.m. and 


limitation of 112 perceived 


bels (PNdb) over the 


uirport.” 


charged 


from \ y rhe cer 
neighboring the 


Delta, the agenc 


Lines 
procedut 
| 

Id is expected to bring t 
l conflict 


thoritvy’s power to enforce 


percentage of ! 

luring night takeoff 

I use levels At tim 

Authority fil 1 complaint Or rity said, Delta’s 
xceeded 120 PNdb or near] 


conce4r;ri 


The Port 
the Supreme Coat 
York 


myuncti to 


in Queens ¢ 
suUMMMCT 
ting the SSO « 


The action yuld pr e al of Idlewil ind this 


} 
violations 
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iwainst jet departures except over water 
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1 +} 
til 
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Eastern Seeks New No-Reservation Service 


low-fare service to 


New York—Expansion of Eastern Air Lines’ no-reservation, 
Miami was proposed last week as the carrier planned to file a tariff with Civil Aero 
nautics Board to add Cleveland-Miami and St. Louis-Miami services to the existing 
Pittsburgh-Miami service (AW Sept. 19, p 47). 

Eastern on Oct. 14 inaugurated the service from Pittsburgh. Designed to compete 
with surface transportation, the Air-Bus flights, as Eastern designates them, are 
no-frill, high-density services 

One-way fare from St. Louis to Miami under the proposal will be $40; from 
Cleveland to Miami, the proposed fare is $42. Eastern said this is a 29% reduction 
from daytime coach fares on the routes. The Pittsburgh-Miami fare is $40 

Advance telephone reservations are not required under the plan. Seat confirma 
tion is made at the time of ticket sale. Purchase of one-way or round-trip tickets 
may be made up to 90 days in advance from Eastern offices in origin cities, or through 
authorized travel agents. No reconfirmation is necessary. No penalty for cancellation 
is imposed if the cancellation is made 24 hr. or less before departure time. The 
proposal calls for forfeiture of the entire ticket price unless it has been turned in 
before that time, but CAB is still studying this facet of the proposal. The forfeiture 


provision has been in effect in the Pittsburgh-Miami service. 








point that it has, Delta said, the airline 
wants to go ahead and resolve the issue. 
It expects support from the rest of the 
industry 

According to some reports, Delta 
pilots have been making takeoffs in the 
Idlewild with fairly flat 
climb-out profiles. The airline 
that this might have been true to some 
before the meeting, but not 


SSO from 
said 


extent 
ifter it 
Delta also operates the Douglas 
DC-S from Idlewild, and the Port 
Authority's violation tally includes )per- 
this aircraft. ‘The agency 
September record included 

out of 140 jet takeoffs, 
Of 2,847 jet takeoffs by all 
dlewild during the 


uA th 


sed TTC 
nc SOTIN 


n of the 


il- 


nto Newark Air hed- 
Delta or rline that 
ofhiciall Port Au 

x permission to schedule jets 
rk, and the agency has said that 
performance at Idlewild 
determining factor in 


it Newark 


would be 1 
granting permission 
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Baker Traces History of Capital Troubles 


By L. L. Doty 


Washington—Capital Airlines, about to lose its corporate identit 
acquisition by United Air Lines, stands out as an economic case h 
the evolution of the domestic trunkline industry 

Ihe carrier—the nation’s fifth largest until it became bogged di 
financial difficulties—has, for all practical purposes, reached the en 
33 year career as an individual part of the U.S. transportation systet 
CAB approval of the merger, which is expected, is now required 
the way for absorption by United and thus climinate Capital as a 


entity 

Capital's history, its growth and de 
velopment, will attract the study and 
evaluation of economists and analvsts 
earching for the basic reasons behind not “well adapted” to Capit 
the company’s decline and fall. Current structure in cargo and seatin 
CAB hearings in the merger case have or range. He observed that w 
brought much of this background out mum range of 1,100 mi 
into the open, but most testimony has half that of any competiti 
centered around the need for the merger had to cancel on th 

} 


rather than the reasons the need devel profitable rou in bad w 
had to land « 


ount turbopr 
h ¢ ipital had 
However, he 


oped in the first place it other tim 
In an effort to trace the causes and 
vents which led to the Vickers receiver 
ship suit and ultimately to the United 
merger plan, Aviation Weex has di 
cussed Capital's problems with Pre pment, Baker 
dent David H. Baker I ie nt 
For more than three vears, Baker, a t 
ident, has been intimately associ 
Capital's financial dilemma 
hed its first climax a litth 
he took office when 


refucling 
@ Viscount profit potential 


urged Capital to 


urgency, take immé 


I 
factors which Bak 
 < 


yital’s fi 


$7 and whi 
carrier from attain Tht 
ind prevented it © Baker w: 


from being an effective airline compe irea of m 
tror ] ] , 
' m i 


@ The airline failed to divest itsel 





= } . 
inprofita routes and seck longs 
| 


utes or consider a merger. He PanAm Freight Service 


thece thr nnroar © ‘ rw 7 . 
ese thre ppt ache wer ' Pan American World Airway 
to management in 195 He charg 


relati mship with 


tered into an agreement with Ra 
’ ' rey ne 
manag 7 n press Agency under which th 
‘ \B an m my Gpinion we ricrs will offer international 
torv, noting that community 
relations were being handl 
, ‘ > _ Through 14 gateway cities 
sa part time job He idded that in ment links PanAm’s global rout 
bt Mehx ; . - 
] ee ( ipital had no practi i] plan f I ture with 20.000 t Ss comr 
served by REA. Granting of 
to Alaska and Hawaii gave Pan A 
“domestic airline status” and m 


freight service on a single-cha 


+} 


improving its position and that it wa 
not organized to attain or implement i 
plan even if it had one 

@ Capital's equipment program failed to 
include plans for the retirement of out 
lated aircraft costly to operate, Baker 
said. He had no direct criticism of th 


eligible to join the Air Expr 
ment between REA and 35 U.S 


PanAm reported. 
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ind organization.” He charged that 
there was a “serious clash” between the 
operations and sales departments which 
iffected operations and individual rela- 
tionships to a major degree. He added 
one person, the chairman of the local 
mechanics union, exercised as much in 
fluence over the operation of the com 
pany as did any individual in manage- 
ment. He said there was no formal top 
level group to consider and recommend 
policy and no specified organizational 
responsibilities. Important function of 
passenger policy was split, he said, and 
there were no wage standards, no per 
sonnel evaluation system, no annual 
management audit and “the compan 
did not even have a suggestion pro- 
gram 
© Baker said the airline had a higher 
percentage of organized labor than an 
other airline. Capital paid mechanic 
more than anv other airline, but he said 
there was major unrest within the com- 
pany because of labor negotiations with 
the mechanics union, “which was com 
pletely undisciplined.” 
© Baker said Capital had been living on 
1 day-to-day basis financially while other 
riers were developing long-rang: 
financial programs. He said that no ef 
forts had been made for public finan 
l the 
Viscounts, and that the carrier’s finan- 
ial condition was “inflexible, marginal 
ind certainly critical.” He said the air- 
l:ne had 21.5% of all the debt outstand- 


1 among regional carriers in 195 


ng, particularly when acquiring 


ind in that vear, its debt was 3.89 times 


ts equity the poorest in the indu 


l'ixed interest charges of the 


1 | 
noted. were equal to 3 


tcrest assumed bv all region 


© Capital's earnings position w 
1 
1 was below 


factors wh ) its denre iat 


ndustrv levels, he said. However, with 
the purchase of the Vis 

ef lation increased 
sadustr 


1uSt 


enue, compared with I 
level of 9.3%. Baker then said that, 
with annual depreciation of $10 ml- 
lion, interest payments and capital 
+ 


fect, “had agreed to pay [Vic 
million in 1958, $9.2 millio 
ind about $11.2 million in 1960 in ex 
ess of the depreciation cash throw-off 
ifter provisions for capital expenditure 


penditure requirements, Capi 


ind interest plus whatever permanent 
ncrease in working capital requirements 

ompanied the growth in operating 
expenses and revenues.” 

Baker has concluded that manv of 
Capital’s current difficulties stem from 
the failure of Capital's management in 
the late 1930s and early 1940s “to visu- 
alize the future development of air 
transportation from DC-3 operations 
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duplicating the Pennsylvania Railroad 
in the air to the entirely different opera- 
tion experienced in 1950 and 1960.” 
Baker began explorations of merger 
possibilities in December, 1958, when, 
at a Board of Directors meeting 


Ya spc 
cial committee was established for th 


é 
studying merger potential 


purpose ot 
The committec 
members, including Baker 

During the ensuing period. formal 


consisted of five 


+ 


economic studies of merger p yssibilities 
with eight airlines or combinations of 
] made, and dit 
proaches with other carriers 


ill, informal discussions of 


mergers were held with TWA, I 
Braniff, Delta, Northwest, 
east. United w 
contacted 

As part of his effort to con 
difficulties in Capital's operat 
developed a financial progr 
to provide long-term h 
turbine equipment and 
the Vickers debt fro 
an average interest 
of 64%. 

A meeting wa 
England on Apr. 2 
the feasibilit i 
hnancing progra 


stud 


dirines Were 


ind 


merger 


The over-all 
ment of nine D 
in 1959, with full 1 
remaining L-049s bi 
flect DC-6Bs 
; 1¢ ? 


in 59 for 18 mor 


C3 


11 


liminating 


plans were made t 


number to 50—the equivalent 
eight Viscounts to the fleet fr 
mile capacity standpoint, a 
Baker 

Meanwhile, Baker  establi 
department to coordinate route 
bids were made for route ex 
San Antonio, Houston, Dalla 
Toronto and a firm plan was developed 
to obtain authority to withdraw from 
13 small stations. The carrier was 
granted a Great Lakes-Florida route in 
1958 and a Minneapolis-Chicago route 
in 1959. 

Six new management members were 
brought into the company by Baker in 


<tensio tO 


ind 


38 


a reorganization move. An organization 
manual was published and an executive 
management council of the top six 
officers was created to consider major 
and decisions All matters 
iffecting expenses were controlled by a 
budget committec with — six 
oficer members. <A iffairs 
department and marketing and planning 
departments were established 


pol cles 


created 
corpor ite 


\ management analvsis unit was 


formed to evaluate perform 
ince and the development of an « 

m and plan for 
inctions and facilities was provided 


Wallace and Clark 


compan' 
reant 
ill maintenance 
f 
for b ctaining 
Consultants 
Baker made several moves to increase 
venue, including an increase in Vis 
ount utilization from 8:11 hr. in 1957 
» 9:03 hr. in 1959. According to 
iker, Capital's load factor in 1959 
second highest of all regio 
ympared with fifth place 
load factor of 55.4 
with a regional IVCT 
He added that 
Capital's re 
ised from $94.1 


- 1 


hl 


mpa;°e d 


rrormance 

1 
minon m 
mn 


Capital's inability 
irefully planned in 


mpetitors had was the 


vhv over-all revenues did not 
imricTs 


ther < 
ptabk 


criteria 


wuitstanding 


el includes personnel 


1958 =) th 


budgeting 
intr 


techniques wer 
t Bak 


operation 


vident 


innoun 
v1 1 tion on Apr. 12 
AW Apr , p. 38) 
In Ma ’. A. Patterson, 
of Unit contacted an 
ussions began. Meanwhil 
gram wa pr sented to Vicker 
strongs outlining a program invol 
1 mecan of ] 
to the manufacturer. Th 
illed for a change 
of the board of dire 
including the election of 


Thomas Neelands a 


the board, and changes in the manage 


chairman of 


ment structure 
Various attempts were made during 


with Vickers to defer the fore- 
closure action pending the merger in- 
vestigation. Baker held, in a letter to 
Vickers, that satisfactory negotiation 


would be possible only if all obstacles, 


talks 


such as the foreclosure suit, were re- 
moved until an agreement was reached. 
ilso felt at the time that cash 
to Vickers in excess of in- 
would be available. Ex- 
reductions coupled with 1 fare 
u g some promise of addi- 
tional funds, and the sale of aircraft 
] 


provided 


> 1 
Baker 
yments 


t charges 


rcas rave 


idditional opportunities to 
make such cash payments, he said 

He suggested that continued opera- 

tion of the Viscount fleet, combined 

1 settlement of equipment notes 

time a merger would be con- 

best way of settling 

At the time, 

partial 


was the 

lders’ interest 
pr sed that 
principal could be made 


ok value or better of a 
number uints. Reduced 


of Vis 
} ] 


ii said, ) I replaced by 


ummiated, 
sar 

payment 
by the 


reason- 


uircraft px nding 
gradual 


ising 


dale 


h company 
losure cffort 


Supplemental Airlines 
Win Court Approval 


Washington—Supplemental air 
° lewsl victory lest 

ien the Supreme Court overru 

’ rt decisio We ee 


1 a majo legal 


- 


urt of 
udgment issued agaim d 
Large Irregular 
Court further or- 
ippeals court to retain juris- 
r the case until further leg 
iction or until the expiration of 
President Eisenhower 
ist July to extend the airlines’ authority 

for a 20 month period 
In another action, Delta Air 
was denied review of a court of appeals 
decision which upheld a CAB order di- 
recting the airline to pay back more 
than $1,795,000 in subsidy formerly 
paid Chicago and Southern Airways, 
which was absorbed by Delta in 1953 


ion in the 


Supreme 


gned by 


Lines 
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tate Regulation Threat Worries Airlines 


By Robert H. Cook 


Washington—Current legal battles 
ind Frontier Airline 

Nevada and Nebraska 
wed with 
which fear that judicial 
these states’ regulator 
encourage other states to 


between Bonanza 
states of 


fol 


ind the 


ire) =being concern by 
many airlin 


ot 


’ 
moves could 


upport 


1 complex of intrastate «-rline 
lain dormant 


enforce 
regulations which have 
for many vears 
Revolving around the issue of states 
federal regulation, th 
cascs al regarded direct 
to the Civil 
powers permitting 
to abandon 
the 


or 


rights versus 
two as a 
challenge Acronautics 
Board's 


rv ict 


in local 


and trunk airlines 
Over 


wronautical 


or suspend intrastate rvice 


biections f tate 
OmMmMissions 


in 


public utility 
W h kk 

Nebrask i 
? 


CTV ICS stmt 


Nevada 


only 


ind 
with 


th causes 

concermed 
ir legal questions of state 
to CAB authorit 


m issues of airline 


1uthorits opposed 


exist in other states 


certification and fares 


CAB Hasn't Intervened 


So far, the CAB has not intervened 
thes« urt cases, but the Board 
later be forced to do so if the 
state cour uph iid Nevada ind 
Nebraska h ordered the 


scrvice carners to continue 


in 


' 
could 


two local 


after 
by 


SCTVICE 
they were permitted to abandon it 
he CAB 

Caught | cen state 


orders, Bonan 


ind federal 
nd Fronticr are faced 
ind penalties from the 
p the service and prob 

federal subsidy loss if thev retain it 
Pointing that CAB has 


empting urb its msing subsidy 


be nN 


is the “use it or 
which the 
“ permitted to drop the 
| rvice, CAB savs it mav be 
orced to establish its 

thes ther 
of lengthy court pro 
ecking an amendment 
Aviation Act 

problems being 
few states their 
expanded considerabl 


sure 
} 


1 undcr two 
nit 
pu 
muthorit 
similar 


on Bsucs 


through 


ire 
now 
Since have constitutional or 
statutory 
of ai nsport 
Although majority of state 
not attempted to apply thes 

22 have some form of contro! 

ites, 16 can require local 
ind trunklines to obtain 
ipproval for intrastate operation 
ind 18 have regulations requiring the 
filing and approval of all tariffs before 


control over varving phases 


within their borders 
these 
have 
power 
over airlin 
airlines 


any 
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their implementation within tl 


] ‘ +} 
Although the 
t} 
Libis 


that 


possibility 


remote at time. ther 
danger inv state 
id to a reviva 
leg 


Bis! 


broad pt 


might 


railroad ponsored 
would Prive 

urline operation through 
tate railroad or utilities comn 
Such legislation wa 


g introduce 
tate 


22 legislatures, but 


Alabama, Arka 
diluted form 


wo in 
enacted only by 


Vermont 


What Bill Requires 


the National 
Utilities ¢ 
interstat 


ima 


Prepared by 
Railroad and 
the bill woul 
to ‘ 
for 
the 


controls 


Ont 
d require 
rein 


ure ites 


intra perati 
ind it tate 


with the airlin 


infer 


epal 
1 require 
i 

the iT 
within the state 
severance of 
With th 
plu eT 
Ilinoi 
facing in 1 piece 
wh 


existing servi 
Bonanza and 

CaSCS, 

fornia 
ilre ids 

the major lisadvantage 

NARUC legis! 


Carrier 


‘ itl 


wing problem 
ind elsewher 


ire 
ition would ha 
ction 


might 


contr 


Valentine, 


if inte rsta 
state 


route 


Immediate Threat 


In the more immediate 


efforts t nd 
points 


+ 


revenuc-producing 
Board | 


] 
rate pian 


1p aq wus 


determine 


o 
i 


slidin 
quencies 
In the case of 
was certificated by 
intrastate airline 
Vegas route wh 
cities of Hawth 


Bonanza 
State of \ 
194 


the 
is an in 
Reno-I 1 
included the 
Con 
granted a rtifie 
by the ( 
Public 
that it 


eral vears later 
ite for 
AB and 
Service Com 
intended t 


I onopah 
was 
oper fon 

notified the 


of Nevada 


Cr 


ervice to Hawthorne and Tonopah on 
he basis of CAB approval, which the 
iirline maintained has precedence over 
tate authority 
Ihe Nevada commission ordered the 
ice reinstated in October, 1959. The 
rline obtained a temporary injunction 
gainst this order but lost its request 
for a declaratory judgment and perm- 
nent majority 


sion 


injunction when a 
of a three-judge court ruled 
that the case did not come under 
federal jurisdiction. In a dissenting 
pinion, the third judge held that the 
isc Should have been heard on grounds 
that reinstating the service would be 
tly to Bonanza and that merits of 
case raised a question of the legality 
inder federal law of demands made bv 
the State of Nevada 
The case later was filed in Nevada’s 
nd Judicial District Court, and 
ird in September on a different set 
f facts, since the airline’s original 
tion was based upon a CAB exemp 
tion order. A subsequent Board order, 
ued last July, deleted the two cities 
from the airline’s routes. No decision 
had been reached bv the court late last 
week 


was 


} 


Frontier Case 
While 


} 


Bonanza’s case has involved 
nly points within the state, 
Frontier Airlines faces a similar prob- 
m with two whole route segments in 
Nebraska. On the basis that its Segment 
3 the cities of Chadron, 
Ainsworth, Norfolk and 
producing only 3.8 
engers a day on an annual subsidy 
eed of more than $240,000, Frontier 
iuthorized by the CAB Aug. 9 to 

pe nd this service 
len davs later, the Nebraska Railway 
new regulation 


two 


serving 


lumbus, was 


ymmission passed a 
quiring its approval before 
iv drop or curtail any service to intra- 
tate points the strength of this 
rulation, the commission also obtained 
injunction from a_ state 
urt forcing Frontier to continue 
ing the segment. At the same time, 
Nebraska Acronautics Commission, 
erruled in the route case by the CAB, 
ed for review of the Board suspen- 
n order by the Court of Appeals in 
Louis. Mo 
Last week, Frontier moved to block 
petiti iction bv asking 
Court in I 
the state from 
Frontier’s 


McCook 


urlines 
On 


t mporary 


mn of this state 
U. S. District 

in injunction to bar 
eventing a reduction of 
rvice Sidney, Imperial, 
ind Kearney on Segment 11 
On the question of whether CAB 
uuld continue subsidv pavments for a 


incoln 


t ) 
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route which it had ordered deleted, 
Nebraska told the St. Louis court that 
it thought the Board would continue 
them, a point which many carriers r 
gard as an optimistic conjecture. They 
point to CAB’s concern over the 
mounting subsidy costs and to a recent 
Board order giving Southern Airways 
several Tennessee points formerly on 
the routes of Southeast Airlines. In the 
order, the Board implied that if the 
state had been willing to assume South- 
casts’s subsidy costs, the points might 
have been left on the intrastate air- 
line’s system. 

Although the Bonanza and Frontier 
cases are now the focus of industry 
attention, airline problems wi 
regulatory bodies in the past 
caused heavy financial losses to severa 
interstate carriers in the field of tariff 
flings 

California, 


th state 
have 
| 


' — 


which requires tariff fi 


CAB Reports to Congress on 


By Ford Eastman 


Washington—No evidence of 
tural failure that would have caus 
crash of an Eastern Air Lines | 
Electra in Boston harbor Oct 
been found, the Civil Aeronauti 
said in a progress report to Congr 

eport, however, that tl 


C AB did 


re 
is evidence of a “foreign 


on the N 


of sta 

scoop and oil ¢ 

ind + and foreign 

No l, 3 ind + bu 

mechanical difficult: 
, . 


evidence 


matter 


has been 
ind 4 
The ac 
report w 
Monr 
Senate 
mittee 
D.-Miss 
Commer 


tru + ral fa tl 
e accident (AW Oct. | 


1 was +} 


in ti 


I 
whicl r¢ 
irs Of Serv! 

not conclusi‘ 
that the } 
caused br 
lings 


2 . 
Chairman Gi 


fiving 


40 


ings for all intrastate operations and ap 
proval by the Public Utilities Commis 
sion before they may be placed into 
effect, is cited most often as a case in 
oint because of its Los Angeles-San 
rancisco intrastate traffic 

Although the recent general passen 
ger fare increase of 2.5% plus $1 be- 
came effective in July and was filed 
with the California PUC under tariffs 
of Western, United and Trans World 
Airlines, the carriers have not vet been 
permitted to charge the higher fare over 
the intrastate route pending a decision 
from the commission, which held hear 


West 


revenues on the 


] 
t 
I 


ings on the increase last month 
ern estimates its lost 

yute at nearly $170,000 so far, 

WA sets this figure at about $40,000 
ind United, with the heaviest 


ules, estimates the loss to date at $500, 


‘( hed 


O00) 
} 


This same problem can work in 


information in the report is of a pr 
liminary nature and could be changed 
by further investigation and evaluation 
He said the Board is pressing its field 
investigation so that a public he 

in be held as soon as possibl 


] ] 


teams, each highly specialized in 
i 


chnical fields, are being use 
nvestigation under direct super 
the ¢ AB 

Approximately 95% 
tructure and all four engi 


} ' 
1] r ’ 


] 
sf packagt ha 
Dragging operatior 
| 


itional 


simai 


re 


thing 
yntrol cables 
from the 
st pa kage ‘ the 
damage was found to be 
mpa t forces 
ileron was in 


repor 


lhe left 


verse, as indicated by the experience of 
Western when it applied a higher coach 
fare, with CAB approval, nine years ago 
on the Los Angeles-San Francisco route 
without prior approval of the PUC 
Final approval of the fare by the com- 
mission, more than two months later, 
ilso carried an order that Western re 
bate $1.75 for each ticket sold for in 
trastate travel over the route in the 
period preceding PUC approval 
While the over-all problem of state 
1 is not presently widespread, 
can present a variety of minor irrita 
is. Amencan Airlines, for example, 
ch holds an intrastate certificate 
State of Illinois, awaiting 
Illinois Commerce Com 
mission on a position to abandon ser 
ice at Peoria and Springfield. The com 
mission heard American’s request last 
innounced a 


from the 
iction bv the 


month, but has not vet 


decision 


Electra Crash 


position at the time of left wing impact, 
iccording to the report. The right 
wa displaced downward one 
its travel by the time th right 

wing struck. The rudder 
undamaged prior to sal 


clevator and 
surfaces were 


we but their positions 


it impact wer 
ndeterminable 
here was no evidence of any struc 
prior to impact with the 
report said There is evi 
bject strike on the 
1 engin 
mut one-half ine 
ind seven 
n the air 
gh this 


dent 


re impact 
The fuel 
d, and the 
had been actuated in 
Nos. 2, 3, and 4 engines 
tational damage to the com 
sections which occurred at im 


The No 3, and 4 propellers 
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were at blade angles of 38 to 39 deg. 
of pitch at impact, indicating that all 
three engines were developing consider- 
able power.” 

The CAB said inspection of the No. 
| engine indicated that it had been 
subjected to extreme over-temperature 
conditions resulting in severe deforma- 
tion and damage to that engine’s com- 
bustion section prior to shutdown. The 
feathers or pieces of feathers found in 
the air scoop and oil cooler of engines 
| and 4 have been identified as starling 
feathers. 

“A number of samples of foreign 
matter have been removed from the 
compressor section, the bleed air 
valves, fuel nozzles, diffuser section, 
burner cans, and turbine section of the 
No. 1 engine,” the report said. “The 
material removed consisted of metal, 
carbon, marine life, feathers, tissue, and 
fibers 

“Although all of this material has 
not been completely identified,” the 
rcport said, “some of the feather frag 
ments have been identified as starling 
remains. The and fibers are be 
ing further investigated by the labo 
ratory of the FBI and Smithsonian 
Institute.” 

The report said similar foreign mat 
ter has also been removed from the 
Nos ind 4 engines and is being 
inalyzed, but that no foreign matter 
No. 3 engine. How 
ever, feathers were found in the gen 
crators of Nos. 1, 3 and 4 engines. The 
No. 2 engine generator had not vet 
been disassembled 

The generators were engine-driven 
ind were cooled by ram air tapped 
from the engine oi) cooler scoops and 
directed into the generators by four 
inch-diameter flexible ducts 

Hydraulic boost packages and other 
urcraft systems componcnts have been 
taken to Miami, Fla. Flight and engine 
instruments will be examined in an 
ittempt to determine impact readings, 
ind boost packages will be examined 
for malfunctioning prior to impact 


The CAB said more than 250 per 


tissuc 


was found in the 





Wrong Airport 

London—Pan American Boeing 707 
320 flight from Frankfurt to London 
landed by mistake at Northholt Airport, 
several miles south of London, instead 
of the regular London Airport under 
weather conditions that reportedly were 
favorable. 

The pilot, Capt. Warren Beall, said 
the error was due to a close similarity in 
landmarks and runway arrangement at 
both airports. His license was revali- 
dated immediately following an investi- 
gation by the airline, and no disciplinary 
action was taken against him. 
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sons who were in the vicinity when 


occurred have been 


and have furnished th 


accident 
viewed 
tails 

“A takeoff was commenced 
proximately 5:39 p.m with 
occurring approximately 2,500 ft 
the threshold of Runway ‘ 
approximately 7,000 ft. long 
craft lifted off in a level attitu 
reached an altitude of appro 
30 to 40 ft. It continued at th 
tude and in this attitude for 
hundred feet, at which time the 
rotated to a normal climb 
began to climb 

“Some ground witnesses,” 


th 


said, “indicated that at this point 


observed a puff of smoke from t 


1 engine, while other witne 


ittitud 


} 


f+ 


ic 


ball of fire from the No. 2 engine. The 
aircraft then executed a flat left turn 
to a heading of 045 deg. 

“After assuming this heading,” the 
report said, “the aircraft appeared to 
settle approximately half of the height 
it obtained to approximately 135 ft. 
while still in the climb attitude. At 
this point the nose came up and the 
left wing dropped to near vertical as 
in the entry to a wingover. 

“During this portion of the maneu- 
er,” the CAB said, “the aircraft 
limbed to an altitude of approximately 
350 ft. where the nose fell through 
rapidly to a near vertical position with 
the aircraft still rotating to the left. 
The aircraft crashed into the water 
lightly left wing first on a south-south- 
vesterly heading.” 


DC-8 Charges Against Earnings 
Approach $300 Million Level 


Dougla An 
$300 million 
DC-5S 

} . 
ings when expected declines in 
ment and production costs 
materialize in the third quartet 


raft Corp. drew 
mark last 


week 


, 


ditional $30,519,000 writ 
lor the nin 

Dougla wrot 

development 


the DC-5S 


losses cxce 


, 2 
months ended A 


program and pi 


if cost to build 
price) of $28,347,000. This | 
charges to $29 


New 


new Writ 


total program 
Financial sources in 
surprised at the 
third quarter 
O00 
delivered in 
ture 
livered 
Dougla 
tory igainst 
individual airplanes (AW 
177 had already 
“profit” airplanes 
In a letter to stockholders 
explained that problems in d 
18 different airframe 
to meet competitive dem 
have been agg 
by engine delivery delays by P 
Whitney Aircraft and Rolls-R 
unavoidable consequence of th 
lavs,”” the letter “1S disrupt 
production sequence, so that wh 
tain aircraft already 
shown profit in terms of thei 
facturing costs, a few among 
maining to be completed will 
Sales of the DC-8 continu 
slow, the letter added 
under way for reorders, which 
improve prospects for future pr 
they materialize. So would a n 


inventors 
th 


write-down on 


which wr 
in initial 
Ma 


deliver 


losses 


engine 
tions 
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said, 


delivered 


jet transport charges against 


Negotiat 


der for the DC-8, for which Douglas 
has been pressing a strong effort 
Douglas’ financial statement is 
Third Nine 
Quarter Months 
es $858,992,703 
$13,099,000 
15,701,000 


Loss 21,868,045 
kl) Write-Of 


Write 


27,210,000 
tory 


14,818,000 28,347,000 


I his 
irmings should make possible a return 
to profitable operation in the fourth 
juarter and in 1961, the report said 
Douglas plans to sharpen the DC-8 
ng leading edge and extend the en- 


tire wing chord 4% (AW Oct. 24, p. 


third-quarter charge against 


+1) and this may account for the fu- 
ture R&D costs written off in the third 
quarter. 
The DC-8 represents perhaps the 

irgest investment ever made in a single 
project by one company, without bene- 
fit of anv government assistance,” the 
letter said. “Its development and man- 
ufacturing costs dwarf those of previous 
transports, and it has faced a competi- 
tive situation of unprecedented harsh- 
1ess."". Douglas reported continuing or- 
lers for cargo conversion of DC-7 air- 
taft, which now total about 40 and are 
ilued at approximately $15 million 
Douglas expects an equal amount of 
ich business in the future. 

One compensation for Douglas, and 
for other commercial jet transport build- 

s who have taken similar recent 

larges, are tax refunds from prior years 
that add to cash balances. Douglas esti- 
mates a $23,360,000 adjustment due 
for the nine months of 1960 

Douglas net assets after deduction 
if the nine-month loss stood at $116,- 
856,312 giving Douglas capital stock a 
book value of $31 a share. Current 
price of the stock is $27 a share 
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BAC Pins Production Hopes on VC.10 


Weybridge, England—British Aircraft 
Corp. is pinning its chief hopes for 
continued aircraft production through 
1965 on a family of five second genera- 
tion jet transports based on the stand- 
ard VC.10 design now being built 
for British Overseas Airways Corp 

First of the new transports is sched 
uled to fly next year and to start coming 
off the production line in 1963. Siu 
George Edwards, executive director- 
aircraft of BAC, told Aviation Weex 
that production is scheduled to coincide 
with the anticipated next round of 
major equipment purchases by airlines 

This is the way BAC is planning 
production of the VC.10 series at the 
Vi kers-Armstrongs plant her 
© Mockup of standard VC.10 has been 
completed and fusclage and wing sec- 
now on the assembly line 
British Airways Corp. has 
ordered 35 of this model. A_long- 
range aircraft capable of operating over 
stage lengths of 2,000 naut. mi. from 
runways as short as 7,000 ft., the 

C.10 is designed for BOAC Far East 
routes where airports are in hot climates 
or at high altitudes, or are limited in 
length It will carry a 
38,000 Ib. payload, for example, on 
the 4,050 mi. Singapore-Sydney route 
takeoffs from 8.000 ft. runwavs 
are required. Aircraft will be powered 
by four Rolls-Royce Conway RCo 
42/2 bypass engines of 20,250 Ib 
thrust now in the development 
stage. Eng rear-mounted 
on the fuselage 
¢ Super VC.10 is a stretched version of 
the VC.10 and is designed for gateway 
to-gateway operations over high density 
routes such North Atlantic for 
BOAC, which has ordered 10 of the 
aircraft. Fuselage has been extended 
28 ft.—20 ft. of it forward of the wing 
Capacity is scaled to 212 economy class 
passengers (AW Aug. 29, p +7) 

Powerplants will be the Rolls-Roycc 
RCo. 42 Maximum payload will 
be 58,000 Ib., maximum takeoff weight 
347,000 Ib. and maximum fuel capacity 
150,000 Ib Super VC.10 
will be 186 ft. long 
¢ BAC now plans to make a bid for 
the U. S. market with a still larger 
model of the VC.10 which engineers 
here call the “super-super VC.10.” 
Sir George Edwards said the airplane is 
still on paper but is being designed to 
operate over ranges of 4,700 mi. so it 
can serve nonstop schedules between 
mid-continent points in the U. S. and 
mid-continent points in Europe 
Fuselage will be increased 9 ft. 8 in 
in length. It will 22 
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four R 


weight of 
will, be powered by 
Conway Stage 7 bypass engin 
ing 24,000 Ib. sea level stat 
each, also in the development 
Fuel capacity will be 24,00 
the addition of wing tip t 
American World Airways 1 
showing considerable interest 
plane 
e Chances are now 
will launch its VC.11] t 
scaled-down version of th 
igned for intercity, med 
routes. Trans-Canada Air Lit 
least one U. S. carrier have 
in ordering the 


strong | 


an interest 
it goes into production. Alth 
orders would not be sufficient 
vide a breakeven factor for t! 
facturer, they may be 
adequate to justify the econ 
involved. The VC.11 will b 
by four Rolls-Royce RB. lf 
engines of 11,000 Ib. thrust 
will have a maximum payload 
maximum range 
Capacity will rang 
passengers, 
Design will be 
the VC.10 model 
model of the VC.10 family 
is the proposed all-cargo, 
version of cither all-cargo 
VC.10. Project design work 
airplane has been complete 
aircraft will be powered by R 
#2/3 Conway 
ing 22,500 lb. takeoff thrust 
VC.10 freighter will have a 
design pay] vad of 90,000 Ib 
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Air Transport Assn. cost n 
VC.10 and super VC.1 
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jet transport designed a 


years is the 


for the Vise ount and the Cor 
(AW Oct. 3, p. 45). Sir Ge 
that sales potential of the air 
in its low operating costs becai 


expense of two power- 
three or four engines. 
The BAC 107 will be powered by two 
ift-mounted Bristol Siddeley BS-75 
ducted fan engines. : 

Sir George was pessimistic over 
additional of the Vickers Van- 
guard turboprop transport, which is 
lat d for delivery to Trans-Canada Air 
Lines in December. He said the air- 
plane was designed to permit operations 
at low fares, but because delivery of 
the Vanguards was delayed beyond 
the summer months of 1960 as a result 
of turbine trouble in the Rolls-Royce 
Tyne turboprop engine, the airplane 
has never had a chance to prove itself 
in scheduled operations at low fares 
(AW Oct. 10, p. The Vanguard 
currently is in production at the Vick- 
cers-Armstrongs plant here. 

Vickers, now part of the BAC group, 
is also still producing the Vickers 
Viscount 810. Sir George said that he 
expected an “unspectacular dribble” 
in sales of the aircraft in the foreseeable 
future and prophesized that operators 
will find little difficulty in disposing of 
Viscounts in the used aircraft markets 
as new re-equipment programs are 
launched 


Lead Claimed for VC.10 


Sir George feels that the VC.10 
series, when available for delivery, will 
be more advanced in design and per- 
formance characteristics than any other 
long-range transport available in 1963 
and 1964 because of lead time BAC 
has gained by moving second generation 
aircraft into production now. He added 
that during the next five years, pro- 
gressive modifications will be made on 
the series so that by 1965, the VC.10 
may be a completely new airplane com- 
pared with its present design 

A strong advocate of the rear- 
mounted engine principle, Sir George 
claims that there are many advanta- 
geous byproducts of the design in 
addition to such aerodynamic benefits 
is creating better high Mach character- 
istics as a result of a clean wing and 
illowing use of full span leading edge 

ligh-lift devices or uninterrupted trail- 

ng edge for high lift at comparatively 
slow speeds 

He referred to such “byproducts” 
is reduced cabin noise, no ground-pod 
clearance problems, better ditching 
characteristics and basically wide center 
of gravity range permitting easier load 
planning. Sir George voiced dissatis 
faction with three-engine aircraft on 
grounds that such a design is too costly 
for medium-range aircraft in scheduled 
operations and lacks sufficient power 
for long-range operations. 
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International Airport, 


old runway 
resurfaced with 


CONGR Te 


makes 150-ton jets feel right at home! 





Los Angeles gets ready for jets. Photo shows 
modern equipment now placing new concrete 
directly on the old flexible pavement of run- 
way 25L. They’re paving 1,600 feet of 25-ft 
strips every working day, will take just 120 
days for the whole 150-ft. x 6,150-ft. runway! 
Artist's sketch at top of page shows how airport 
will look with modern concrete runways and 
new futuristic-styled terminal area. 
————————————eEEee -_ 


pee 


A 12-inch overlay of concrete 
provides needed strength to 
handle the heaviest jet wheel 
loads ever expected. 


Concrete is the only true jet-age 
pavement. On runways built spe- 
cifically for jets, concrete has been 
the overwhelming choice. 

And in reconstruction, where the 
old flexible pavement can still serve 
as a subbase, covering it with min- 
imum-thickness modern concrete 
gives big savings. 

Such overlays are possible be- 
cause concrete is not flexible. The 
strength is in the concrete itself — 
and not in built-up, layer construc- 
tion. Concrete is more than a 


smoothing overlay. It’s the one 
pavement with beam strength that 
enables engineers to compute loads 
mathematically, design airport run- 
ways for an expected life of 50 
years and longer! 

And hot jet blasts can’t melt con- 
crete or chew it up. Spilled fuels do 
no damage, either. Light-colored 
concrete with its natural grainy sur- 
face is the high safety pavement, 
too. You get better visibility at 
night and dependable skid resist- 
ance whatever the weather. 

These are all good reasons, too, 
why concrete is the preferred pave- 
ment for heavy-duty highways— 
such as those being built for the new 
Interstate System. 


PORTLAND CEMENT ASSOCIATION 


A national organization to improve and extend the uses of concrete 








Airline Income & Expenses—August, 1960 


(IN DOLLARS) 





Net 
Passenger Total Total Income 
Revenue U. S$. Mail Express Freight Charter Operating Operating Before 
DOMESTIC TRUNK Revenue Expenses Taxes 


American 35,221,916 589,425 406,570 2,103,082 38,841,630 36,316,646 2,524,984 
Braniff 6,051,185 170,914 64,988 197,055 137, 6,726,946 6,127,640 480,002 
Capital 6,334,448 197,553 134,646 152,096 9,058,891 9,245,012 — 186,121" 
Continental 5,478,000 89,000 44,000 117,000 : 5,909,000 4,974,000 778,000 
Delta 9,488,000 186,000 125,000 326,000 ‘ 10,433,000 10,143,000 108,000 
Eastern 20,326,038 429,082 971,097? . 21,946,085 22,917,007 1,353,344 
National 4,194,665 95,462 22,418 177 , 504 136, 4,725,378 5,630,957 —~ 974,330 
Northeast 3,158,107 37 , 157 20,923 75,001 3,365, 562 3,549,011 — 183, 449° 
Northwest 7,154,887 208 , 386 582,712? ‘ 8,008,035 7,050,271 796,004 
Trans World 24,761,079 481,341 1,295,738? 125, 26,867,297 24,852,890 1,607,544 
United 31, £727,766 1,031,152 2,214,829? , 35,276,296 29,748,836 5,609,782 
Western | §,664,066 106,635 190,6637 ‘ 6,087,992 5,276,377 753,249 


INTERNATIONAL 
American 534,526 9,165 616,397 621,688 —§,291 


Braniff 908,137 23,395 1,047,525 1,037,436 —9,277 
Caribbean-Atiantic 314,107 2,463 x ; 339, 860 274,272 66,299 
Delta 267 ,000 1,000 ,00 288,000 292,000 — 11,000 
Eastern 2,782,334 41,400 A 2,945,160 2,814,716 79,033 
Mackey 182,329 ,312 194,672 180, 467 14,205° 
National 119,276 1,308 ,63 132,981 136,412 —3,521 
Northwest 2,599,966 $33 ‘ 3,753,698 3,231,508 445,575 
Pan American Combined 32,862,000 000 , 00¢ 547 40,256,000 36,260,000 3,083,000 
Aleske 557 ,000 ,000 ,00 633,000 488,000 146,000 
Atlantic 16,957,000 ,000 , 00C 297, 19,895,000 18,376,000 1,558,000 
Latin America 7,394,000 ,000 , Oo 0, 9,540,000 9,103,000 437 ,000 
Pacific 7,954,000 ,000 - 85,0 10, 188,000 8,334,000 1,877,000 
Panegra 1,252,000 ),000 , 000 5, Of 1,686,000 1,892,000 — 254,000 
Resort 3 8,337 23,844 —2,926 
Trans Caribbean 673,181 . 35,7 761,688 683,843 88,278 
Trans World 9,125,284 ,92) 5 : 11,219,535 8,334,317 2,764,687 
United 3,220,278 ,444 63, 3,388,191 2,211,762 1,112,201 


Western 331,879 7, . 349,585 371,737 — 27,462 


LOCAL SERVICE 
Allegheny 


Bonanra 
Central 237,653 ? ,903 239 892,194 463,258 428,936 


650,001 , 800 39 982 1,264,035 1,121,224 142,811 
65 409,381 395,799 13, 582° 
929 1,168,279 1,204,321 38,042 
6! 1,924,451 1,845,629 42,685 
13 1,086,780 1,047, 806 38,974 
992,199 944,265 18,329 

338 1,070, 439 1,023,790 19,827 
416,656 538%, 571 127,516 

739,307 722,316 16,128 
2,109,076 992, 403 2,077,014 


1,000,689 0,700 18, 15 613° 1,358,731 1,412,731 - 54,000 


Frontier 
Leke Central 247,198 
Mohawk 914,666 
North Central 1,280,910 
Orork 699,658 
Pacific 627 ,798 
Piedmont’ 677 095 
Southern 217,391 
Trans-Texes 433,418 
West Coast 614,994 


“Ww 


UweuUs we © 


_ 


HAWAIIAN LINES 
Aloha 
Hawaiian 


606, 229 521,483 84,746" 
944,573 917,739 26, 834° 


CARGO LINES 
AAXKICO 
Aerovies Sud Americana’ 
Fiying Tiger 
Riddle 
Seaboard & Western’ 
Slick 


2,048, 460 2,222,877 — 194,412 


HELICOPTER LINES 
Chicago Helicopter 146,952 : 282,933 287, 861 6,297 


Los Angeles Airways 26,603 ; , 144,091 121,676 23,434 
New York Airways 93,685 71 ‘ 254 303,978 307,999 —6,379 


ALASKA LINES 
Alaska Airlines 
Alaska Coastal 147,355 
Cordova 27 ,050 
Ellis 
Northern Consolidated 157,512 
Pacific Northern 1,001,640 
Reeve Aleutian 
Western Alaska’ 
Wien Alaska 211,88) 


295,691 ), ; - 264 833,222 731,139 91,718 
; 255,565 200, 683 24,882 

, 120 ,829 y 124,494 117,053 5,334 
86,079 ,20 ; ' 135,217 127,692 7,525 
} 330, 349 275,815 54,534 

, 860 , »33 d 1,341,290 1,042,021 291,519 

238,833 ; 3 342,796 207 , 253 142, 062 


524,443 546,091 — 68, 352 


Avalon Air Transport’ 

Not available. Property figure. 

Express & excess baggage. Airline Division. ‘Incidental income—no operations this month. 
Compiled by Aviation Week from airline reports to the Civil Aeronautics Board. 


Operating income or loss. Other transportation. Non-scheduled transportation. 
’ Freight and excess baggage. 
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FACILITIES expansion at Tulsa Municipal Airport includes (1) new taxiway (2) American Airlines overhaul base (3) high speed jet turn- 


offs (4) Douglas Aircraft plant and (5) instrument landing system runway. West side of ficld will be devoted to business aircraft. 


Tulsa Spending $10 Million on Airport 


By Erwin J. Bulban 
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ARTIST'S conception shows design of new Tulsa airport terminal, now under construct 
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Layout provides for 16 gate positions. 
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Ethiopians Plan Trans-African Link 
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BOAC ORDERS 10 VICKERS SUPER VC 10's 


BOAC has followed its contract for 35 Vickers VC 10 jetliners by ordering from British Air- 
craft Corporation fen Super VC 10's —aircraft which are tailor made for high density routes 
such as the North Atlantic. 

In an economy class layout the Supér VC 10 can cary up to 212 passengers plus 4 tons’of 
freight non-stop from London to New York against strong headwinds. 

Both Vickers VC 10 and Super VC 10 with their new look clean wings and rear-mounted 
engines will offer an air field performance ard a cabin comfort which will make them the most 
passenger preferred long haul jets in operation. 





FROM BRITISH AIRCRAFT CORPORATION! 





per WG IO 


POWERED BY FOUR REAR-MOUNTED ROLLS-ROYCE CONWAY BY-PASS ENGINES 
MEMBER COMPANY OF BRITISH AIRCRAFT CORPORATION 




















AIRLINE OBSERVER 


© American Airlines officials are discussing the Caravelle Mark VII trans 
port, powered by General Electric CJ805-23 aft fan engines (AW Aug. 5, 
p. 53), with Sud Aviation in France. Fleet of 40 is under consideration 
Carrier is currently specifically interested in a twin-engine transport for its 
medium-range jet requirement. The Convair 60 is a strong contender (AW 


Aug. 1, p. 40) 


> Although Russia officially denied grounding its I-18 turboprop transport 
(AW Oct. 10, p. 37) the behavior of the Soviet press, coupled with reports 
from U.S. observers in Russia, gave ample evidence that the aircraft had 
run into trouble. Until about Sept. 1, I-18s were specifically mentioned 
whenever they carried important persons into or out of Moscow. A com- 
plete blackout on I-18 references then began and continued until mid- 
October. At that time, Soviet newspapers broke the silence by reporting that 
Hungarian Premier Janos Kadar flew home from Moscow in an II-18 and 
that another special 1-18 flight carried Russian doctors and medicine to 
Kabul, Afghanistan, to combat a cholera outbreak—indicating the transport 
was back in service (AW Oct. 24, p. 39). 
nd India on amendments to the bilateral 
t India’s refusal to 
trictions 


that thev could not 1 cir policy of traffic contr 
with other untt n mi restriction Meanwhile, chances ar 
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> Federal Aviation Agency has invited Britain, Canada, Ireland and Portugal 
to participate in a project designed to determine air traffic control capacity 
requirements on the North Atlantic for the 1965-70 period. 


> Supersonic transport aircraft will head the list of items scheduled on the 
agenda of International Air Transport Assn. Technical Conference slated to 
begin Apr. 17 in Montreal. 


mal Air Transp 
First class fare 
nment approval 


> Ozark Air Lines has received stockholder approval to increase authorized 
common stock from 2 million to 4 million shares and to convert three out 
standing classes of stock into one new class of common, New certificates for 
Class A and B stock and general common stock will be issued on a one-for 
one basis. 
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Plans call for an expansion of p erhaul facilities in other U.S 


> United Air Lines is debating between a convertible preferred stock or a 
convertible bond issue to finance its order for the Boeing 727, assuming 
Boeing decides to build the aircraft. Some form of equity financing appears 


to be necessary in a market looking none too robust. 








SHORTLINES 





> British Overseas Airways Corp. re- 
ports it carried 626,000 passengers on 
its world-wide routes during the fiscal 
year ending Mar. 31, 1960, an increase 
of 26 over the previous fiscal year 
Load ton-miles—passengers and cargo 
rose 29% to 290 million. BOAC air 
raft flew 176,824 hr. and 53.6 million 
mi. The carner has announced it will 
begin transatlantic all-cargo service next 
month in converted Douglas DC-7C 
raft with a payload capacity of 32, 
lwo of BOAC’s DC-7Cs are 
vy being converted at the Douglas 
\ircraft Co. Santa Monica plant to 


DC-7F cargo configuration 


© Delta Air Lines was scheduled to be- 
gin daily Convair 880 first class service 
30 from Friendship International 
ich serves Washington and 
to New Orleans and Hous- 
ervice will originate and 

delphia 
> Eastern Air Lines’ new Douglas DC-S 
ervice between Boston and Miami was 
luled to begin Oct. 30. Service will 
laily st class flight via 
nstop night 
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NOW...LIQUID HYDROGEN 


from the first privately owned plant 


With a capacity of 13,000 Ibs. /day, the new LINDE liquid hydrogen plant at Tor- 
rance, Calif., is prepared to meet current requirements rhis important liquid fuel 
is available in tonnage or liter quantities, for operations or research 

The new LINDE plant is the first privately-owned large liquid hydrogen plant in 
existence. Designed, constructed, and operated by LINDE engineers, financed by 
LINDE capital, and implemented by LINDE delivery and storage facilities, it marks 
a long step forward in liquid hydrogen supply 

The product delivered from this new plant contains less than two parts per mil- 
lion in impurities. It is suitable for all purposes including fuel, laboratory experi- 
mentation, or engine testing. Distribution in tank trailers and containers insulated 
with LINDE super-insulation keeps losses remarkably low 

For additional information on this new LINDE facility and its products, write 
Linde Company, Division of Union Carbide Corporation, 270 Park Avenue, New 
York 17, N. Y. Jn Canada, Union Carbide Canada Limited, Linde Gases Division, 


[Toronto 12 
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DATA LINK for SAC bombers and tankers is expected to provide fast, secure ground-air 


Electric, is called Discom. In cockpit pilot has selective calling consok 


messages while three lower rows display flexible format messages 
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composer (right) located in withdrawable panel underneath left console. 
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GE Tests Air-Ground Data Link for SAC 


action 


By Philip J. Klass 


Lynchburg, Va.—A digital communi 
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General Electric's Caravelle is currently being converted to CJ-805-23 aft-fan engines 
at Edwards AFB, California. Production aircraft have been designated Caravelle Vil. 


General Electric Caravelle Begins 
Conversion to Aft-fan Engines 


EDWARDS AFB, Calif—The General 
Electric Caravelle recently arrived at 
the Flight Test Center here to begin 
conversion to CJ-805-23 aft-fan power 
preparatory ‘to flight testing. The pro- 
gram calls fdr retrofitting this fall, with 
first flights scheduled for December. 
The G-E Caravelle arrived after car- 
rying over 3000 passengers during a 
16-city sales tour conducted by Douglas 
Aircraft Company. Douglas will sell 
and service the Caravelle in the United 


States and several fogeign countries 
The first two CF* P@figines as- 
signed to the Carav am are on 


hand awaiting installation, with the num- 
ber one engine heavily instrumented. 
CJ-805-23-powered production aircraft 
have been designated the Caravelle VII 
by Sud Aviation. 

Each of the CJ-805-23 engines will 
produce 16,100 pounds static thrust 
to boost Caravelle speed and range. 
The new powerplants will also permit 
reduced sound levels and shorter take- 
offs and landings. 


The aircraft's distinctive short-cowl 
nacelles are being manufactured by 
Douglas at Santa Monica, California. 
Engines will be mounted in the aft- 
fuselage position. Aft-engine placement 
and the -23’s low inherent noise level 
will minimize cabin sound in the Cara 
velle VIL. 

Based on recently completed flight 
tests on the CJ-805-23 engine, the 
Caravelle VII will have extremely 
low noise levels. Two and a half miles 
from take-off roll, or at about 1300 feet 
altitude, the noise level is 106.5 PNdb 
at full take-off power. During approach 
at maximum landing weight, the noise 
level is 108 PNdb at 400 feet altitude 

General Electric’s Caravelle short 
medium range jet airliner program, an- 
nounced last December, is designed to 
make the aft-fan Caravelle VII availa- 
ble to the world market early in 1962. 
For further information on the Cara- 
velle VII/CJ-805-23, check GED-4176. 
See coupon. 





CF700 Completes Two 150-hour Runs 


LYNN, Mass.—General Electric’s CF- 
700 aft-turbofan engine recently com- 
pleted its second unofficial 150-hour 
endurance run in less than a month. 

On both occasions, the powerplant 
bettered guaranteed thrust and spe- 
cific fuel consumption. Guaranteed sfc 
for the 4000-pound-thrust engine is 0.69 
Ib/hr/Ib. 

The CF700, destined for the cor- 
porate aircraft market, has endurance 
capabilities which stem from the J85 
military turbojet with its more than 
17,000 hours experience and the FAA- 
certified CJ-805-23 aft turbofan com- 


mercial engine. The CF700 gas genera- 
tor is virtually identical to the J85, 
while the CF700 fan component is a 
scaled-down version of the CJ-805-23 
fan package. 

Initial testing of the CF700 began in 
mid-May. Throughout the test program, 
acceleration time from idle to full 
thrust remained below five seconds. 

Flight test engines are scheduled 
for availability in early 1961; FAA- 
certified engines a year later. 

For more information about the CF- 
700 check GED-4194 and GED-3986. 
See coupon. 





CT58 Certificated for 
1000 Hours TBO 


LYNN, Mass.-~General Electric’s CT- 
58 turbocopter engine recently became 
the first helicopter powerplant to be 
certificated for commercial operation 
with Federal Aviation Agency approval 
for 1)00-hour time between overhaul. 

The 1000-hour rating, representing 
more than a year of normal operation, 
is the longest TBO granted by the FAA 
for either reciprocating or turbine heli- 
copter engines. The new rating applies 
specifically to the Sikorsky S-62, which 
recently became the first American 
turbocopter to be certificated for com- 
mercial operation. 

The T58-6, military counterpart of 
the CT58, passed its qualification test 
in August 1958. The TS58 recently 
powered a bailed Navy HSS-1F heli- 
copter more than 1000 flight hours with- 
out overhaul, operating about three 
hours a day for a full year. Parts and 
components were well within wear limits. 

The CTS58 and T58 engines power 
a broad range of modern commercial 
and military aircraft. 

For additional information on the T58 
turboshaft engine check GED-39874A. 
See coupon. 


CTS5S8 powers the Sikorsky $-62, first 


American turbocopter certificated for 


commercial operation. 


Nuclear Flight Propulsion 
Group Joins FPD 


In a move to align operating groups 
more closely with customer needs, Gen- 
eral Electric's Aircraft Nuclear Propul- 
sion Department has been assigned to 
the Flight Propulsion Division. General 
Manager is David F. Shaw, who re- 
ports directly to John B. Montgomery, 
newly-appointed division vice-president. 

ANPD has been engaged in the de- 
velopment of a military nuclear air- 
craft propulsion system since 1951. Suc- 
cessful ground tests of reactor and en- 
gines have been achieved since 1956 
on a direct air cycle system. 

For information on approaches to air- 
craft nuclear propulsion, check GER- 
1544. See coupon. 
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A3) Completes 
First Carrier Trials 


EVENDALE, O.—The Navy’s North 
American Aviation A3J Vigilante, 
powered by two General Electric J79 
engines, recently completed the first 
phase of its carrier suitability trials. 

The week-long tests were conducted 
aboard the USS Saratoga off Mayport, 
Fla. The Vigilante made 15 catapult 
launches and 14 arrested landings during 
its first carrier demonstration. Pilots 
tested the Vigilante’s powerplants with 
several “touch and go” landings, and 
the plane was given general carrier 
suitability checkouts, including towing 
and spotting. 


A3J catapults from the USS Saratoga 
powered by two G-E J79 engines 


The sleek Mach 2 bomber's J79 en 
gines have the highest thrust-to-weight 
ratio in their class and provide low spe 
cific fuel consumption. The J79 pro- 
duces more than 16,000 pounds of thrust, 
yet weighs only about 3600 pounds. 


B-58 CREW WINS 
SAC BOMBING TROPHY 


BERGSTROM AFB, Tex.—The J79- 
powered Convair B-58 Hustler, first 
U.S. Mach 2 bomber, recently demon- 
strated outstanding capability in its 
first SAC combat competition. 

In the bombing competition, top in- 
dividual score was recorded by Major 
Harold Confer and his crew from the 
B-58 equipped 43rd Bomb Wing. The 
Wing, which had flown the B-58 only 
six weeks, placed second in unit bomb- 
ing and fifth in over-all competition 
for the Fairchild Trophy, won by B-52’'s 
of the llth Bomb Wing. 

The unit bombing competition was 
also won by 11th Bomb Wing, while 
J47-powered B-47's of the 340th Bomb 
Wing took the navigation award. 

Aided by the B-58’s ability to start its 
J79 powerplants while taxiing after 
cart-start of the number one engine, the 
Hustler crew swept the ground alert 
timing competition. 





A report about progress in research and 
products from the Flight Propulsion Divi- 
sion of the General Electric Company 


Cutaway view of General Electric's 164 turboshaft configuration, which exceeded all 
guaranteed specifications in preliminary flight rating test. 


T64 Turboshaft Engine Exceeds 
Pre-flight Rating Test Guarantees 


LYNN, Mass.—General Electric's T64 
turboshaft engine recently passed its 
official preliminary flight rating test 
(PFRT), exceeding al! ¢ nteed 
specifications 
G-E’s Small Aircraft Engin 
ment, with Navy concurrence 
official tests on this versior 
gas turbine, two on JP-4 
JP-5 fuel. In each test all perf 
parameters, including accelerati 
oil consumption, starting time 
terioration were well within 
tion limits. 
The engine developed 


horsepower at military rati: 
specific fuel consumption of | 
hp-hr, as compared to its perf 
guarantee of 2650 shp and 0 
Test approval of the T64-7 
shaft automatically qualified t 


plant’s direct drive version 
for flight testing. 





Alert sends crew hustling to B-58 


Major Confer’s winning 
two minutes, twenty-five secor 
klaxon to taxi. 


The T64-4 and T64-8, turboprop 
models of the engine, are also expected 
to receive official PF RT approval later 
this year. : 

All models utilize an identical power 
unit and differ only in reduction gear- 
ing and accessories. Under develop- 
ment for the Navy, the T64 is designed 
for large helicopters, fixed wing and 
VTOL, STOL applications. 

For more T64 information, check GED- 
4094. See coupon. 


FOR MORE DETAILED INFORMATION on 
these and other developments in General 
Electric products, contact your nearest 
G.E. Flight Propulsion Division represent- 
ative or indicate below the free brochures 
you would like to receive. 
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LIQUIDOMETERS electronic - electromechanical instrumentation 


for space vehicles « aircraft » ground support units « test facilities 


Liquidometer combines the vision of original design with the dependability of long experience to qualify 
as a major source of instrument and control systems. Capabilities in design, development, 
and production are outlined in a new Liquidometer booklet available on request. 
Your inquiry is invited. 


THE LIQUIDOMETER corr 


DEPT. T, LONG ISLAND CITY 1, NEW YORK 
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SEQUENCE of Discom signal-message flow and analvsis in receive mode is shown 


tions, or Discom for sh 
the following service 

© “Canned” messages, consisting of 3 
commonly used commands, 


rt, will prov ick 


or more?) 
nstructions or replics 

© Flexible format messages, containing 
up to 48 alpha-numeric characters for 
pecial communication situations where 
canned messages are not suitable 

© Request for voice contact, showing 
specific base that aircraft should contact 
® Automatic switching functions which 
enable a ground station to activate, de- 
activate or interrogate certain equip- 
ments aboard the aircraft or change its 
operating mode, such as IFF (identifica- 
tion friend or foe). This service ulti- 
mately will be used to obtain automatic 
iltitude and position reports from aitr- 
craft navigation equipment 

The GE system cnables individual 
bomber /tanker crews to also transmit 
canned or flexible format messages in 
digital form to anv sclected ground 
station(s) 

The GE Discom system has several 
characteristics, such as flexible format 
message structure and moderate-spceed 
data rate (50 bits per second), which 
could make it attractive for civil use 
Several months ago the Air Transport 
Assn., in a statement expressing airline 
views on civil data link needs, criticized 
the AGACS data link being developed 
by Radio Corporation of America un 
der Federal Aviation Agency sponsor 
ship because it lacked flexible messag: 
capability and operated at an extremely 


high data rate (AW June 20, p. 86). 


Prototype Airborne System 


The prototvpe airborne Discom svs- 
tem which GE has constructed for 
evaluation tests weighs approximate] 
60 Ib. Because equipment was devel 
oped on an extremely short timetable of 
ibout one vear, it does not represent 
the ultimate in miniaturization. A pro- 
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Discom Fundamentals 


For maximum flexibility in upp! 
tion and use, the Discom system 
been designed in the form of two | 
subsystems 
© Selective calling, called control m 
tor group (AN ‘URA-22) which en 
ground station to alert individual, gr 
or all aircraft and transmit up to 
discrete messages or switching 
mands 
e Digital message unit, called digit 
data group (AN/URA-29), which 
be added to selective calling subsvst 
to provide for two-way digital commun 
cation of both canned and flexible f 
mat messages 

In the prototvpe equipment, the 
borne selective calling unit and its 
sociated cockpit control /display 
sole weigh about 25 Ib. The digit 
message unit and its cockpit m« 
composer/display weigh about 33 
iccording to Kious 

Selective calling, from ground to 
or vice versa, is accomplished by t: 
mitting a series of four call letters wh 
correspond to the specific code assign 
mm individual aircraft, group or the 
tire fleet. The four letters assigned 
be a phonetic expression of the stat 
identity, similar to technique used 
iirline baggage tags, or completelh 
trarv. For example, code letters for SA 
Headquarters might be OFUT, 
AGTV 

When ground station transmits a 
to an individual aircraft, group of 
craft or the entire fleet, the cockpit 


plav of aircraft being called will start 


flashing. The particular lamp illum 
nated will indicate whether the call 
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= CONSTANT SENSITIVITY 


Veeco’s MS-9 leak test stations are 
used to pressure, vacuum and inside 
out test hermetically sealed units. The 
helium mass spectrometer permits 
sealed objects to be certified leak proof 
at a sensitivity of 10°1° std. cc/sec. 
VeECO manufactures a complete 
line of high vacuum equipment... 
Components, Leak Detectors, Evapo- 
rators, Systems...accepted as the 
quality line for over a decade. 
Automatically or 
manually operated. 
For MS-9 Brochure 


or Complete Catalog 
write Dept. 1834B 


VACUUM-ELECTRONICS CORP. 


Plainview, L. |. N.Y 


Terminal Drive + 
HIGH VACUUM & LEAK DETECTION EQUIPMENT 
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Marquardt Provides Unique Advanced Materials 
and Structures Capability for Space-Age Demands 


Seamless spun tungsten rocket nozzles have JD 
been developed and produced by Marquardt’s , 
Advanced Materials and Structures Department. 
Capable of withstanding the severest combus- 
tion environments, these test proven nozzles 
exemplify Marquardt’s continuing materials and 
structures state-of-the-art advances. In other 
critical areas, too, Marquardt’s unique ability to 
combine metallurgy and advanced processing 
methods is producing heretofore impossible-to- 
form space age hardware. 

Marquardt’s consistent break-throughs in the 
ultra-high temperature areas of refractory 
metals, gradated resistant coatings and metal 
reinforced ceramics provide customers with a 
proven record of materials engineering and 
processing progress. 

At Marquardt, “materials” application does not 
lag behind design requirements. When design 
engineers demand fabrication or utilization of 
metals, alloys, and ceramics that will withstand 
the stresses, strains, and erosion of elevated 
temperatures, Marquardt provides not only the 
technical answers, but the products themselves. 
Fifteen years technological experience gained 
in research, development and production of 
chemical and electrical power systems for 
atmospheric and space flight, are important 
benefits offered by Marquardt engineers. This 
leadership combined with extensive modern 
facilities, provide Department of Defense and 
Weapon Systems Managers with a unique capa- 
bility for research, development and production 
of reliable high temperature materials and 
structures. Detailed information about Mar- 
quardt’s experience, facilities and services may 
be obtained by writing Bill O’Connor, The 
Marquardt Corporation, 16555 Saticoy Street, 
Van Nuys, California. 

Engineers and scientists experienced in these 
or related fields will find it rewarding to discuss 
their career futures with Marquardt. The com- 
pany’s growth is a parallel to the atmosphere of 
challenge and rewarding accomplishment that 
has existed since the firm’s beginning. 











SPIN FORGE (TOP) — Capable of exerting an accurately 
controlied million pounds working force, this Spin Forge 
cold-flow forms seamless components up to 5 feet in 
diameter and 15 feet long. 


40 KW PLASMA JET (CENTER) — Temperatures up to 
30,000°F generated by plasma flame may be used for 
applying ceramic, metal or cermet coatings. 


TM-1 TEST MACHINE (BOTTOM) — The auto-dynamic ele- 
vated temperature testing machine conducts tensile, 
creep, stress-rupture, compression tests of metzcis at tem- 
peratures up to 3,500°F. Programming of mission 
load-temperature-time parameter may be performed. 
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If an aircraft wants to send a selective 


individual, group or a general broadcast window on the panel w1 
When the pilot pushes the flashing _ letters, two of which represent 
} 


light, causing it to go out, Discom 76 possible discrete messages 


transmits an acknowledgement signal the 

containing aircraft identitv code back t ground station calling 
displaved by means of six individual 
h letter o1 ind the station identity code in th 


ght-hand (To) window. He then s 
the radio channel on which h 
transmit and finally pushes the 


remaining four letters identify call to a specific ground station, the 


The letters at pilot uses the two insert knobs to set 
+} | r rie ’ . . 
the ground station up the desired two-letter message code 


Immediately thereaftet tating drums, one for eac 


it button. Discom can 
ing sideband, normal hig t 
quency (AM © ultra-high-frequen 
Ihe identity of the calling I 


ind its two-letter died mes 


then ippear on 1 display con 
When the 


i = 
CATOW ICAL 


requires the 


is an operahioi 
ith th 
unit 
nsole, the 
flexibility and speed, but 
if idd d luipment weg 


plexity 
The digital S42 | } 
th canned and flexible format ti 
; | 


ges received from the ground and 


1 for composing messages sent 
—_ 
ren « ITcT tt to the ground 


Tracker to Obtain Satellite Tumbling Data Behind the top display slot 


lrums. cach with 3 positions 


Lightweight tracker developed by Raytheon Co. will be used to obtain data on satellite periphery upon which one 
its peripher | which on 


tumbling so that this characteristic can be counteracted in design of manned spacecraft. recaquently-used words are 


and communications satellites. Electrical-optical unit uses 6-in. mirror to collect light inv one of these 36 positions 
reflections. Changes in light intensities indicate tumbling. Echo signature (below) was oy the fy rum, and its word display 
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SPARROW III ‘flies home’ on 
FAFNIR BALL BEARINGS! 
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Raytheon Company's Sparrow |! air-to-air radar homing missile, fired from Navy interceptor, can track and destroy target on its own. 
Fafnir Torque Tube Type Ball Bearings less than 14’ 
thick and weighing only 4 ounces each, support the wing 
pivots in Raytheon’s Sparrow III missile. 

To carry lo mposed by wing operation at Mach 2+, 
each of these Fafnir bearings is fitted with its maximum 
complement of 45 balls. The bearings also have tight, 
integral seal f extra-thick Buna N material to with- 
stand the pre es of supersonic flight. These seals pro- 
vide positive | tion against atmospheric contaminants 
and loss of fact packed bearing lubricant. 

Fafnir’s experience with bearings for missiles, jet 
engines, and raft controls and accessories is un- 
matched in the lustry. Take advantage of it. Look to 
Fafnir for : ipproach to your bearing requirements. 

zor | Write The Fafnir Bearing Company, New Britain, Conn. 
FAFNIR KP-B TORQUE WA : 
TUBE TYPE BALL BEARINGS a ; FA F i. i 4 
Used as pivot supports and c pa ; (Aes 
seals for wings of Sparrow lil WN > . : 


missile. ; i ~*~ BALL BEARINGS 
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to spell out any flexible format message 
with up to 48 alpha-numeric characters. 

For composing a canned or flexible 
format message for transmission from 
the aircraft to the ground, a small push- 
button keyboard is pulled out from 
under the selective calling control con- 
sole. By pushing the appropriate but- 
tons, the pilot can frame any message, 
which will be displayed on the digital 
message console. When a message is 
completely composed the pilot pushes 
the transmit button 

If an incoming message is received by 
the aircraft while the pilot is composing 
in outgoing one, the incoming message 
is given instant priority on the display 
However, the portion of the outgoing 
message already composed is stored and 
can automatically be subsequently re- 


alled to the display 


Army Field Code 

Discom employs the Amny Ficld Data 
unary code, normally used for teletype, 
n accordance with Defense Department 
policy of standardizing on this code 
wherever possible 

Fight bits are used for each alpha- 
numeric character. Six of these identify 
the particular character, the seventh bit 

n be used for control function in 
teletype operation, and the cighth bit 
is a parity check 

For Discom, bits are transmitted by 
neans of frequency shift keying (FSK), 
is in teletype operation. Tones of 1.90 
ke. and 2.75 ke. are emploved to indi 
cate “ones” and “zeros,” respectivels 

Discom will operate at a data rate of 
90 bits per second, and will operate in 
ynchronous manner rather than start- 
top as with teletype. Timing is con 
trolled by a crystal oscillator 

In addition to the parity check in 
herent in the Army code, Discom 
mploys considerable redundancy to 
issure accuracy and reliability under ad 
erse propagation conditions. For ex 
imple, in the selective calling portion 
of the message, the four-letter call code 
f the addressee 1s repeated for a total 
if three times and the identification of 
the calling station is given twice 

The two-letter switching or discrete 
code is transmitted twice during a mes 
sage and both must be received to cause 
the svstem to initiate the desired con 
trol or display action 


Discom Operation 

Operation of the Discom system in 
the receiving mode, described by GE's 
Kious at the recent National Communi 
itions Symposium in Utica, N. Y., is as 
follows: Audio tones (FSK) representing 
the incoming message are first converted 
into digital form by the modulation 
idapter. The message is then routed to 
ippropriate control circuits 

First of these circuits is signal recog 
nition, which identifies pulses as being a 
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REFRIGERATION COMPRESSORS 


lightweight units 
feature low speed, long life, high reliability 
Six new mode g from 34 H.P. to 4 H.P.* make up this 
new line of lightw ble hermetic compressors developed 
for missile, aircraft a transportable applications. All units operate at 
3 phase, 400 or 60 cps motors. Fresh design 
e size and light weight. @ Pumping units feature 
1 sensitivity to contamination. Unique centrif- 
ugal separator ret entrained oil to the compressor sump. 
Improved cycle eff t from isolating the compressor within 
the hermetic hou and circulating the pump discharge gas 
thru a precooling circuit to cool the motor. All units are 
tary specifications. @ For 
phone PRospect 4-3100 
write 
TASK CORPORATION 
Vermont Avenue 


Anaheim, 
iif 


approximately 3,600 RPM 
approach has resulted in sn 
a rotary type compress 
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On Target, 
Because... 


B&L optical-electronic-mechanical 
capabilities help align azimuth on 
Polaris Submarines 


To sharpen the shooting eye of this 

deadly fish, Bausch & Lomb developed four 
different instrument systems to convey 
optical and electronic information between 
the missile guidance package and th« 
inertial navigation system. 


Accuracy of these systems is 
measured in terms of one second 
of arc: 1 part in 200,000 


The integrated skills of Bausch & Lomb 
sped these four Polaris projects 

through every phase of de velopment 
complete original design, BuOrd 
documentation, fabrication. We'd like to 
apply the same skills to your project. 


wnt ESTOS ST Se 


WRITE for B&L Capabilities Bulletin . . . 

and for help in the development and manufacture 
of optical-electronic-mechanical systems. 

Bausch & Lomb Incorporated, Military Products 
Division, 99410 Bausch St., Rochester 2, N. Y. 
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Discom message and svnchronizes the 
timing circuits. Signal is then routed 
to the address recognition § circuitry 
where comparisons are made with each 
of the three calls which individual air 
craft's equipment is set to recognize, 
i.c., individual, group or general 

If the message address 1s one of thes 
three, it causes the appropriate light to 
start flashing on the cockpit msole 
ind signal is then routed to first mode 
ind then to signature storage. Both th 


1 and calling station cock 


mode contro 
letter i then displaved m th 
ok if the two-letter m nl 
code indicates that digital m 
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ligital data subsvsten 

61, Air Force hoy to he 
re flight tests using sclecti 
talled in about 30 SAC 
f which will al b 


uircraft, nin 
equipped with digital data 
Present plans are to install ground- 
Discom equipment at five SAC station 
Che Digital Selective Communication 
system was deve loped under Wright Ait 
Development Divi 


U. S. Plans Tracking 
Station in S. Africa 


Johannesburg—United Stat ind 
Union of South Africa have signed a 
bilateral igrcement for location of a 
deep space tracking station scheduled 


for peration ¢ irly next vear, in West 


ion sponsor hip 


ern Transvaal 
The U.S. will pai the South African 
government $2.8 million for 
icre site, located 24 mi 
Krugersd rp. Station initially 
yperated by U.S personnel, who 
} South 


yt 
toty 


ually are » ber placed 


thie oi 
he pot 


! 
nd Industr 


AVIATION WEEK, October 31, 1960 





THE UNIVAC A.C.T. 


\.C.T. had to be made! No other automatic component ut te hundred hours. Human failings of fatigue and 


tester could meet the demands of Univac quality control misint tation were completely avoided. 

Univac reliability standatds demanded a new means of u only one of A.C.T.’s many merits. With 
component testing involving unprecedented speed, flexi- res t automatically measures resistors, diodes, 
bility and reliability ans nectors and capacitors with absolute pro- 

The result was A.C.T. (Automatic Component Tester) “CUO damage during testing 
which measures and records a component parameter every rrently on an 18-hour day, six-day week 
second — 60 times faster than manual inspection in the mission of Univac reliability. 

One of A.C.T.’s early assignments was a 100% check I bility insisted on the creation of A.C.T 
out of all 90,000 components in a Univac computer sys niv lity and capability produced it 
tem. Each was checked on 10 parameters —a total of ilit Dept., Remington Rand Univac, Division of 
900.000 critical tests. Manv thousands of man hours were rry R poration, Univac Park, St. Paul 16, Minn 


UNIVAC 


~ CAPABILITY-INGENUITY-RELIABILITY for Business, Industry and Defense at REMINGTON RAND UNIVAC 
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MIRROR AND ~ 
PRISM SYSTEM 
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HIGH BRIGHTNESS 


SPOT 
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NEW three-dimensional display for air trafic control or air defense, developed by ITT Laboratories, gives 3-D effect from any viewing 


angle without need for stereoscopic illusion. 
ferred to translucent screen that rotates 1,200 rpm. 


suspended in space. ITT says new display should be moderate in cost, reliable. 


New mapiey Gives Realistic 3-D Effect 


Washington—New t pe thre 
mensional displ 
fic control, air battle 
surveillance, 


upon ster 
I 


iv, suitable vl 


. 1) 17S] T 
develops ITT Laboratories 
Small scale working model 


lery 
cit ( 


ntati 


and Spa 

N wel fe ture 
which is cont 
cylinder, is that 


How it Operates 
The ITT Laboratories device utili 
a high intensity cathode ray tube, 
optical projection system, and a 
ing translucent screen within the 
cvlinder, combination with the per 
sistence of vision of the human eye 
create a three-dimensional displ 
The motor-driven screen turns at ap 


66 


20 revolutions per 
} 


proximately 
Any bhp, alpha-numeric 
onfiguration appearing « 
tube (CRT) fact 
d onto the 
present the 
craft, for exampk 
izimutl 
nit 


CRT f 





SERIAL INPUT 


x 8 
STORAGE 


Y ORG AND 
TRANSLATER 
z c 


= ——— 
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Display consists of especially programed cathode ray tube whose blips are optically trans- 
Persistence of human vision causes spot projected onto screen to appear to hang 


instant when the 
7imu th posi- 


the CRT and 


ROTATING 
SCREEN 


TACH OR 
SYNCHRO OUTPUT 

DEFLECTION 
7? 


VIDEO 
ORIVER 


SWEEP 
GENERATORS 


— J 








SPECIAL synchronizing controls are required for cathode ray tube used with 3-D display 
Target range and altitude coordinates are displayed on tube face, with instant of display 


corresponding to target’s azimuth position, 


as shown above 


AVIATION WEEK, October 31, 1960 


Ae RSP nee rc 





the glass cylinder and height above its 
base. 
Because of the persistence of vision, 
the blip appears to be suspended in 
darkened space within the glass cvlin 
der at an azimuth, altitude and range 
corresponding to the airplane’s actual 
coordinates relative to sensing radar 
There is no reasonable limit to the 
number of targets which can be dis- 
plaved within the glass evlinder. As 
the rotating screen reaches the azimuth 
position corresponding to another tar 
get, its range and altitude are bricfly 
displayed on the cathode ray tube and 
optically flashed on the screen 
The model displayed here, using a 
cylinder measuring approximately 12 
in. in diameter and six inches high, 
employed small lamps instead of a 
CRT for producing target blips. The 
blips were broader and not as bright as 
those which should be realizable with 
a high brightness projection type CRT 
according to Raymond Bassett of ITT 
Laboratories 
Despite these limitations, the thre 
dimensional effect was pronounced and 
instantaneous, requiring no special 
focusing of the eves or concentration 
In the demonstration model, all of the 
targets were fixed except one which 
appeared to flit through the glass cvlin 
der like a butterfly. Because the screen 
is translucent, the display can be viewed 
from any azimuth position 
To balance centrifugal forces on the 
screen, a black vane of equal size is at- 
tached on the opposite side of its motor 
drive shaft. By placing white grid mark 
ings on this black vane, and using a 
stroboscope, it is po sible to in effect 
position the grid alongside any target 
and determine its three coordinates 
Any alpha-numeric character or con- 
figuration that can be produced on a 
cathode ray tube can be displayed on 
the rotating screen by means of the 
optics. (See sketch.) Resolution i 
limited only by CRT spot size and de 
flection, and the quality of the optic 
used, Bassett savs. Target blips can be 
erased as quickly as on a conventional 
CRT — : 
If a red display is desired, a a ; Opportunity... new brochure shows the capabilities 
high-speed color wheel (similar to that ‘a and f which have enabled Ball Brothers Research 
used in carly color television) can be ' tstanding achievements in the satellite 
inserted between the CRT and optics, hows the variety of company projects 
suitably synchronized, to produce any pment, and fabrication...shows why 
target (s) in any color, Casabona savs. h presents an opportunity for scien- 
The 3-D display was developed with *e tist eers with above average abilities 
ITI funds Company now is anxious WRITE FOR YOUR COPY TODAY 
to find an interested customer in order 
to build a fully operable model. This | 
would include the use of a CRT and | i ia Ma ae ; 
design of control circuits needed to ae BALL BROTHERS RESEARCH CORP. 
synchronize CRT display with the ro dad DEPARTMENT &-5 
tating screen. Casabona estimates that s INDUSTRIAL PARK — BOULDER, COLORADO 
such a model could be built for ap- AIR FORCE, pe 
proximately $100,000 in less than 12 and NAVY Hitcrest 2-2966 
months A 


| 
| 


f Ball Brothers Company, Inc. 
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Unt-FLEX 


ADVANCED 
TECHNIQUES IN 
EXPANSION 
JOINT 
FABRICATION 


ey eee 


DESIGNING AND MANUFACTURING | 
TO CUSTOMER SPECIFICATIONS 


Other Uni-Flex Lines Include: 
COMPLETE CRYOGENIC SYSTEMS FOR 
LIQUID OR GAS TRANSFER AND STORAGE 
QUICK-OPENING DOORS & COUPLINGS 
PLASTIC PRODUCTS FABRICATED TO 


CUSTOMER SPECIFICATIONS | 


For Complete Information Write Dept. C-3 


Unt-FLEx 


MANUFACTURING & ENGINEERING, INC. 


5545 E. Slauson Avenue + Les Angeles 22, California 


U-SPAN BELLOWS FOR HIGH 
PRESSURE, HIGH TEMPERATURE 
SERVICE 

Uni-Flex manufactures expansion 
joints in all sizes and shapes for 
Refinery, Power, Chemical and 
Processing applications. In the large 
illustration, a U-Span type cradled 
and hinged joint is absorbing offset, 
angular and rotational displacement 
due to high temperature and 
pressure. Manufactured in any 
shippable size. 


LOW PRESSURE CONVOLUTES 
AND BELLOWS FOR 
CRYOGENIC SERVICE 

Uni-Flex convolutes are hydro- 
formed from single or multi-ply 
material with emphasis on low 
spring rate and pressure loss 
The low reaction forces result 
from many close-pitched and 
multi-ply corrugations. Faster 
de-icing and better flow 
characteristics are possible 
with this design. 


OVerbrook 5-8070 
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7S FILTER CENTER = 
> New Elint Technique—Countermeas- 
ures technique capable of determining 
unknown radar’s technique within 1‘ 


ind direction—both azimuth and _ ele- 
has been de- 








vation—to within 4 deg 
vcloped by Electronic Specialty Ca. 
Glendale, Calif. Necessary data can be 
»btained from a radar pulse, 
mpany says. Equipment emploving 
1¢ technique would weigh 30 Ib., oc- 
upy about | cu. ft., according to the 


ompany 


singk 


+} 


> Dual-Purpose Satellites—Farth  satel- 
lite system which could provide both 
countermeasures data and emergency 
yns with airborne bombers 

posed soon to a number of 

sencies by Zlectronic Spe- 


> Oscillistor Studies Pushed—The oscil- 
] f yntraction of 
investigated by RCA 


} 
tate 


emiconductor 

ing 

I 1 po ible solid 

quenci ective amplifier. First out- 
lined at the Solid-State Devi R 

irch Conference by R. D. Larrabee of 
RC the scillistor consists of 

pecimen subjected to 

ind connected through a 


1 SCT 


1 mag- 


ipply to a load. Fre 
voltages it the load Tc 


} 


que ncy 


ind orenta- 


fields 


magnitu 
magnetic and clectri 
urface yndition of the 
Work is now sponsored by 
ix-month Wright Air Development 
Division studv contract entitled Molec- 
ular Tunable Amplifiers and Band Pass 
Amplifier 
> West Coast Solid-State Research 
Conferences Begin—Scrics of West 
( t solid-state devices research confer- 
nce got under wav on Oct 20 and 
21 at Stanford Research Institute. Spon- 
d bv the West Coast Subcommittee 
n Solid State Devices of the American 
Institute of Electrical Engineers and 
the Institute of Radio Engineers Pro- 
fessional Group on Electronic Devices, 
will explore many facets of 
magnetic, 
Mectings 


enginecrs 


miconductor, 


ctro opti il device 


h in 


en to scientists and 
graph slides or 
ites so as to abet frank exchange 


| 
wr tentative research results. 


ree not to photo 


> Micromodular Components Division 
has been formed by Ling-Temco Elee- 
tronics, Inc., Dallas, to design, produce 
ind market logic circuitry modules for 
transistorized computers, custom semi- 
conductor assemblies and high and low 
voltage rectifiers. Division will be 
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housed in space leased at 1859 So. Man- 
chester Ave., Anaheim, Calif. 


> Air Force declared the first Ballistic 
Missile Early Warning System station at 
Thule, Greenland, operational Oct. 1 
Second BMEWS. station at Clear, 
Alaska, is scheduled to become opera 
tional next summer 


> General Electric Missile and Space 
Vehicle Department will build a solar 
test facility near Phoenix, Ariz., which 
will permit testing of the largest solar 
powered static generating systems now 
being built for space applications. Fa 
cility is to be ready by Februar 


> Hamilton Standard Division of 
United Aircraft will produce a dead 
reckoning navigation system for the 
anti-submarine hydrofoil ship being de 
veloped for the Navy by Bocing Air 
plane Co AW Sept. 19, p. 171) 
System would include a navigation plot 
ter; navigation analog computer; ship's 
course indicator; ship's speed and dis 
tance indicator; and three control units, 
including range and bearing transmit 
ters 


NEW AVIONIC 
PRODUCTS 


@ Alpha-Numeric readout modules, vis 
ible to 70 ft., display any English-al 
phabet letter and any numeral from 
0 through 9 in characters 3 in. high 
2 in. wide. Indicating segments ar 
white against black background. Op 
rates on low power d.c. signal, from | 
to 30 v., with response time of less 


r- 


than 0.1 s¢ Two basic types: 203 
(momentary) and 204 (momentary or 
pulse-controlled latching) Modules, 
which can be fitted together or panel 
mounted. measure 3% in. high, 242 in 
deep, 214 in wide. Manufacturer: Al 
lard Instrument Corp., 146 E. 2nd St 
Mineola, Long Island, N. Y 
@ Voltage-to-frequency converter, called 
gaverter produces output square 
whose frequency is directly pro 
nal to applied (input) voltage. In 
put-output linearity is within 4 in 
standard configuration, while “Red Lin 
Magaverter” has linearity of 0.1% 
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e High-power X-band klystron, 
VA-S4 rated at 20 kw onti 
CW for applications 1 
\ ANI nd | \l I 
| highest CW por 
e Militarized tape perforator, } Ss 
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e Miniature telemetry 
I'ype 1114A/1114B 
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Radar-Oscilloscope Camera Processes Film 
Radar-oscilloscope strip-flm camera processes film within the camera in one minute without 
tanks of processing solution. The variable speed camera, with transport speed range of 0.25 MOTOROLA 
to 12.5 in./sec. uses 70-mm. film in lengths up to 100 ft. Camera and processing unit 


weigh 15 Ib. Device will be available in January. Manufacturer: Chicago Aerial Industries, ral 
550 West Northwest Highway, Barrington, Il —— 
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CLOUD 9 
a 
ASSEMBLY 
LINE 


RELIABILITY is designed into 
Motorola military electronic systems 
and equipment from the beginning... 
not patched on later...an inherent 
characteristic of all Motorola products 
for three decades. From cloud nine to 
issembly line, from original concept to 
completed military contract, uniform, 
dependable performance under severest 
operational environments is more taan 
in objective...it is an obsession at 
Motorola. This spirit motivates 850 top 
scientists and engineers and more 
than 3000 technical specialists in all, 
deployed at Motorola’s six wholly- 
wwned facilities, exclusively engaged 
in electronics for defense. 
Consistent reliability in a broad mix of 
military electronic programs has won Motorola 
reputation and responsible roles in these, 
i other advanced fields 
tary Communication Systems & Equipment 
yn, Processing & Display Progr 
s. Electronics & Instrumentat 
tronic Warfare & Countermeasures Programs 
ibmarine Wartare 1s & Equipment 
ed Research & Deve ent in Microelectronics 


anced Radar & Sensor Developments 
tate Developments in Materials & Devices 


+ Navigation Systems & Equipment 


veillance Systems 
For more detailed information, a comprehensive 
rochure will be mailed on request. 


Qualified technical personnel are invited to 
in recognized leaders in many fields of 
science at Motorola...and share in solving 
omplex military electronics research, 
levelopment and production problems. 

Write to the area of your choice. 


CHICAGO 51. ILLINOIS 
1450 NORTH CICERO AVENUE 
SCOTTSDALE, ARIZONA 

8201 EAST MCDOWELL ROAD 
RIVERSIDE, CALIFORNIA 
8330 INDIANA AVENUE 














All aspects of America’s present and future defense 
forces — detection, interception and retaliation — 
would be impossible without electronics. Checking 
out, aiming, launching, guiding and firing of miss 
... all require electronic equipment of ever-greater 
sophistication. Every piece of this equipment, ir 


turn, requires thousands or hundreds of thousand 


of extremely reliable semiconductors. Transitron — 


America’s leading producer of quality semiconductor 
— is constantly developing even more reliable and 


more versatile semiconductors in anticipation 
of tomeeren’s daemne want wherever there’s electronics...there’s “Tira ngitron 


TRANSISTORS, DIODES, RECTIFIERS, SWITCHES, REGULATORS, REFERENCES, ENCAPSULATIONS, THERMOELECTRICS 


TRANSITRON electronic corporation « wakefield, melrose, bos a$$. + sales offices in principal cities throughout the U.S.A. an! Europe + cable address: TRELCO 





SPACE TECHNOLOGY 











Oscillating-Electron Ion Engine Tested 


By Michael Yaffee 

I. Hartford, Conn.—United Aircraft 
Corp. has entered the fast-growing 
electrical rocket propulsion field with 
in unusual oscillating-electron bom 
bardment ion source that produces 
high-velocity, electrically neutral plasma 
beam 


| nited ; Res irch | iboratorecs whi h 


developed the ion drive with compam 
funds, now has a research and develop 
ment mtract from the Air Force Re 
earch Division of the Air Research and 


Developm nt Command to investigate 


th perating m hanisms of the de 
Ih ntract is to run for 13 months 
md t h ped, w ll lead to a deve 1p 
ment mitract 
Principal attraction of UAC's 
' p ted abilit ty; p lu 
i icctri neutral beam Th il 
if th pact harge effect—the 
ip roan trical hargc m th 
ucle which would draw the p- 
posit harged particles back onto the 
ch istca f ) nitting f xit 
if vhich nits the beam 1 
it t an if th th 
) ! } ket gine Th 
theoretica ther 
mit ft th thrust ipability r the 
UAC de ind that depending upon 
th wailabilit of suitable nu 
t th OV uppis t 
| f thrust if 
( i ig to UAC itist 


ncutralizing lectrons lown 


Demonstration model of th 
uld be flown in a 


satellite within two vears using a batt 
wer hi ivs th mpans I t 
ictual application of an ion engin 
expected to be in the pi yposed 24-h1 
communication itellite wherein an 
mm engin probabl powered by the 
North Am in Aviation SNAP-S nu- 
ir react vill be used to boost the 
itellite from a near-earth orbit to a 
tationar ??.500-mi. orbit 
At the p nt time, there are four 


f g ctron ion sources in Of 
cration at United Aircraft Corp. Re 


1 Laboratories here, each capable 


» 
f producing up to .01-lb. thrust accord- 


ng to mpany scicntists The first 
unit, which was built originally for in- 








can be seen above inside glass vacuum 
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COMPLETE electrical propulsion 
Scientists in UAC Research Laborati 


the group's four ion engine test star 



















SOLENOID 








WITH SOLENOID CART rolled back, United Aircraft Corp.’s oscillating-electron ion engine 
tem used to simulate space environment. 


1 on UAC ion engine is diagrammed above. 
trical propulsion facility (below) check three of 
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Chart shows UAC 
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How it Works 


Bric his is | 
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How NERV 
Space 


NASA's Nuclear Emulsion Re- 
covery Vehicle, developed by 
Missile and 


Space Vehicle Department, is 


General Electric 


highest space probe ever to be 


recovered. 


Another major step in space ex- 
ploration was achieved September 
19 when NASA’s first NERV 
Nuclear Emulsion Recovery Ve- 
hicle successfully recovered 
after a 1200 nautical mile-high flight 
into the Van Allen space radiation 


was 


cn 


would be 
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to another space FIRST . 


Returns Hig 




















hest 


Radiation Measurements 


belts. NERV brought back detailed 
measurements of the belts’ radia- 
tion intensity 

Carrying a nuclear emulsion pay- 
load space, NERV 
‘photographed”’ tracks of the belts’ 
charged particles in ranges from 5 
Mev upward. Precise measurements 
of this radiation must 
before optimum shielding 
designed for manned space vehicles 

Recovery of the vehicle after 
flight—rather than relying only on 
telemetered information permits 
analyze the nuclear 
emulsion directly. Thus they acquire 
a clearer picture of the composition 
of the belt, the intensity of the 
charged particles, their velocities, 


GENERAL 


into 


deep 


be obtained 
can be 


scientists to 





96) 


distribution and directio1 e- 
ment 

General Electric’s Mis 1 
Space Vehicle Department d ned 
and built the Nuclear | yn 
Recovery Vehicles for the National 
Aeronautics and Space Ad tra 
tion’s Goddard Space Flight ' ter 

NERV is readily adapt to 
many research missions ere 
exposure of the payload to t e 
environment and _ recover ter 


flight is desired 

To learn more about NER\ id 
other MSVD programs | 
ward man’s entry into sg; rite 
to Section 160, Genera 
Missile ind Space Vehi 
ment, Philadelphia 1, Per 


ELECTRIC 





MISSILE AND SPACE VEHICLE DEPARTMENT 








A DEPARTMENT OF THE DEFENSE ELECTRONICS DIVISION 





the vehicle 





FOR NASA's Goddard Space Flight Center, 
MSVD built this Nuclear Emulsion Recovery 
Vehicle. Here a scientist examines the pay- 
load which extends during flight to record a 
visual profile of ionization particles in the 
Ven Allen radiation belts. Below, NERV’s 
recovery package is shown. 
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APOGEE PAYLOAD 


RETRACTS 


PAYLOAD 
EXTENDS 


MISSION PROFILE is illustrated above. After 
burnout of the rocket's four stages, a linear 
actuator extends the emulsion package. Pay- 
load is exposed through its apogee of ap- 
proximately 1200 nautical miles and until 
is within approximately 250 
nautical miles of the earth upon return. 








Electrical Rockets 

Current interest in electrical propulsion systems is due perhaps more than anything 
else to the development of the new, high-thrust chemical boosters with large 
payload capabilities. 

Low-thrust electrical rocket propulsion systems are most effective and practical in 
space where they can produce almost unlimited jet velocities with an extremely 
small consumption of fuel. Too, in space, where the effect of gravity is negligible, the 
large mass of the electrical propulsion system—the ion drive along with the power 
supply, turbine, generator and propellant system—is no longer the problem it is on 
earth or in the atmosphere. 

Basically, electrical propulsion systems can be divided into three groups: the 
electrostatic rocket in which the working fluid (the positively-charged ions and nega 
tively-charged electrons) is accelerated by voltage alone to the desired ejection 
velocity; the electromagnetic rocket in which an electrically induced magnetic force 
is used to accelerate the charged particles: and the electrothermal rocket in which 
electrical energy is used just to heat a propellant gas which is then expended rear 
ward through a nozzle without the aid of electrical or magnetic fields. The govern 
ment, through NASA, the military services and contracts with private industry, is 
currently investigating all three groups. 

These three basic types of electrical propulsion are then further divided and 
classified as follows 
@ Electrostatic rocket: most electrical propulsion work today is concentrated in this 
category. Aerojet-General, Convair, Curtiss-Wright, Electro-Optical, General Electric 
Goodrich-High Voltage, Hughes, Martin, Rocketdyne, Thompson Ramo Wooldridge 
and United Aircraft are believed to be among the industry firms presently carrying out 
research and development in this area 

A. Ion rocket engines 

1. Surface contact engines, probably the most popular today, in which ions are 
formed when materials with low ionization potentials such as cesium and rubidium 
come into contact with the heated surfaces of metals such as tungsten and plati 
num which have high work functions 

2. Bombardment engines in which ions are formed by electron impact on neutral 
propellant material. Examples of this group are the duo-plasmatron and the 
oscillating electron drives 

B. Colloid rocket engines. Here, charged particles (colloids or even ionized dust) 
much larger and heavier than ions (but still generally less than one micron in 
diameter) are accelerated clectrostatically 
© Electromagnetic rocket: At the present time, there are roughly three basically 
different types of plasma or magnetohydrodynamic (MHD) rocket engines. In all of 
them, the plasma is produced either by arc discharge or induction heating and then 
accelerated electromagnetically 

A. Traveling wave accelerator. Plasma produced by induction heating is caught 
between traveling magnetic waves and accelerated through a tube 

B. Plasma gun. Plasma is accelerated by current flowing within the plasma inter 
acting with an externally produced magnetic field except in the case of the pinch 
type engine in which the magnetic field is internally generated. Besides the pinch 
type device, the engines in this category include the magnetohydrodynamic shock 
tube, plasmoid guns, MHD rotor accelerator, Kolbe tube, and transient magnetic 
field accelerator. 

For the most part, research and development on electromagnetic propulsion is 
being carried out in government and university laboratories such as those of 
University of California Radiation Laboratory at Livermore, Los Alamos Scientific 
Laboratory, Stevens Institute of Technology and Temple University and the 
National Aeronautics and Space Administration. In industry, Republic, General Elec 
tric, Fairchild, Lockheed and Borg Warner are among those believed to be working 
in this field. 

C. MHD accelerator and plasma pumps. Plasma produced by external means is 
pumped and accelerated out a duct by a force created by crossed electrostatic and 
magnetic fields applied to the plasma 
© Electrothermal rocket: As indicated by the name, this group technically falls be 
tween the true electrical rocket and the true thermal rocket. In the arc jet or plasma 
jet engine, the working fluid or gas is heated by electric arc discharge and expanded 
supersonically through a rocket nozzle to produce thrust 

Most of the work currently under way on electrothermal propulsion devices stems 
from the development and use of plasma jets as research tools in re-entry vehicle 
studies. 

Avco, General Electric and Giannini are among the firms reported to be working 


presently on electrothermal propulsion units. 








clectron and become positively charged 
ions 

Ihe secondary electrons, those 
knocked off the propellant molecules, 
ilso become trapped and oscillate 

I'he electrostatic potential well whose 
profile has been shaped by the research- 
ers (by altering the voltage on the dif 
ferent electrodes) to trap electrons, acts 
as a potential “hill” for the ions, accel 
crating them in a directed beam out of 
the tube. At the same time, say UAC 
researchers, it has been found that as a 
result of the system's high electron 
mobility, the copious quantities of elec 
trons available in the oscillating electron 
urrent and the presence of ion space 
harge field, clectrons are drawn into 
the ion beam, creating an electrically 
neutral plasma exhaust. The velocity of 
the exhaust beam can be altered to suit 
1 specie mission requirement, they add, 
by altering the voltages on the elec 
trodes or by using a different molecular 
weight propellant 

Not only is the exhaust beam neutral 
in density (that is, the number of nega 
tive electrons equals the number of 
positive ions in a given volume of expel 
emphasized, but it 1s also 
equal in current (that is, the number of 
electrons and ions cyected m a given 
mmount of time is the same lo verify 
this, UAC searchers have transmitted 
ucrowave beams through the exhaust 
Diffraction of the beam indicates that 
lectrons are definitely present in the 
exhaust, and measurement of the phase 
hift of the microwave beam shows an 
equal density of clectrons and ions 
UAC researchers have also put a Lang 
muir probe in the exhaust and inde 


lant if 


pendently measured the plasma poten 
ind clectron densits 
bility to produce an electr 
im, which is the princi 
laamed for the UAC device 
ther ion drives, is most important 
Dr. Meverand. If the density of 
trons and ions in the exhaust were 
pace charge would build up 
lrive. The excess type of 
harge would slow down similar typ 
harges trving to leave the exhaust duct 
therein limiting current and thrust and 
ilso, by rept lling each other, would 
pread the exhaust beam apart, creating 
in horizontal thrust components 
ents (number of charged 
exhausted in the same time) 
ire unequal, a charge would build up on 


tl vehicle This would cause oppo 
} 
| 


ite ly 


varged particles in the exhaust to 
curve back onto the vehicle and after 
perhaps only a microsecond, the engin 
would top 

In other types of ion engines, an 
electron emitter is located downstream 
to reinject electrons into the ion beam, 
gencrally right after the beam leaves 
the accelerator section. However. beam 
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neutralization is proving a big problem; 
ind, says Dr. Meyerand, there is still 
some doubt that electrons can be suc- 
cessfully injected into ion beams. 

As far as the performance of the 
UAC Research Laboratories’ oscillating- 
clectron ion drive goes, Dr. Meyerand 
and his group have computed a number 
of design parameters 

Among the more significant of these 
ire the following 
e Specific impulse. The UAC ion 
rocket will operate at specific impulses 
ranging from 2,000 to 10,000 sec. 

e Thrust. ‘To date, the device has pro- 
duced thrusts estimated at .0] Ib. In 
the future, thrust theoretically will be 
limited only by the available power 
supply 

e Efficiency. Present engines are run- 
ning at 10-25% efficiencies; later units 
should achieve efficiencies as high as 
50-60 % 

e Thrust-to-weight ratio. This 
should maintain itself at 10° 

© Beam current and power. UAC scien- 
tists so far have obtained beam currents 
of 5 amp. and beam powers of 400 watts 
ind eventually expect to obtain cur- 
rents of 20 amp. and powers up to 10 
kw 

© Voltage. Present and anticipated op- 
from 200 to 


ratio 


erating voltages range 
1.000 volts 

@ Mass. Ion drive itself will weigh 200 
lb., while the power supply and other 
propulsion components will weigh ap 
proximately the same as for other elec 
trical propulsion systems 

¢ Power consumption. Present 
umption is 1 kw. and will go to 300 


con- 
kw. in later units 
¢ Propellant consumption. Operating at 
pecih impulse it 4,000 sec. and at 
input of 16.3 kw., a UAC 
! use .OS Ib. of argon per 
to produce a thrust of 0.1 Tb 
¢ Design lifetime. UAC i 


10,000 hr 


wer 

ket wi 
hour 
scarchers cs 
trate r more 
Most ion 
d so far ha 


5 O00 


propulsion vstems de- 
pecific impulses be- 
ind 25,000 se« and, 
Martin Co.’s William 
1965, the 
exper ted to achieve 

For certain mis- 
those of 

rais 
orbit, 


ier 
tween 
cording t the 
R Corliss, by 
mtact ion rocket is 
of 73% 
ver, particularly 
interest such as 
ng an earth to a 24-hr 
ivs Dr. Meyerand, specific impulses in 
»,0UU sec. range appear mor 


cesium surface 


in eficiencs 


ons, h we 
immediate 


itellite 


more 


the 2.000 
ttractive 

It is in this idds, the 
cillating-clectron ion drive outshines 
other electrical rockets such as the 
esium ion drive. For example, he says, 
in raising a satellite from a 300-mi. 
orbit to a 22,500-mi. orbit, the cesium 
rocket would take 30 davs and would 
have a payload-to-gross weight ratio of 
only 40% while the oscillating-electron 
engine could do the job in 15 days 


range, he 
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with a_ payload-to-gross weight 
of 50%. 
The reason for this, he says, 


the oscillating-clectron ion 
F 


achieves its best predicted cfh: 


(50-60%) at a specific impul 
approximately 2,500 sec. The 
ion rocket doesn't match this eff 
until reaching specific impulses of 
to 6,000 sec., and doesn’t a 
best predicted efficiency 
until operating at specific 
ibove 11,000 sec. 


It is in the specific impulse rat 


2,000-5,000 sec., Dr. Meyerand 
that the problem of space charg 
rent limitation becomes most se 


99 


B.S nee 


Airwork 


Millville, New Jersey 


ome 


Ne 


the surface contact ion type of engines. 
For a cesium ion drive to overcome the 
space charge limitation and produce 
more current (ions/sec.) or thrust, the 
voltage applied to the anodes can be 
increased, but this means a much 
larger and heavier power supply will 
be needed. While thrust goes up 
linearly with the exhaust velocity or 
specific impulse, Dr. Meyerand points 
out the electrical energy required to 
sccelerate the charged particles to a 
given exhaust velocity goes up with 
the square of the velocity. 

It is unlikely that UAC’s oscillating- 
clectron ion engine will ever require 
more than 1,000 volts, he says, while 


The Hours Here 
Are The 
Most Critical 


Run-in is the most critical time in the 
life of an engine. Run-in burnishes 
the parts, guarantees, to an amazing 
degree, the successful life of the 
| engine. More care in the test cell 
means more long term protecticy 
for your pocketbook. 


y Here's four typical Airwork Test 
Cell Extras that make sure your en- 
gine is ready for maximum service: 


Oil pressures and temperatures are 
read in many different parts of 
the engine — helping us pinpoint 
possible malfunctions before they 
occur. The volume of oil moving 
through the engine is measured, 
too. 


Ienition systems are checked with 
a Scintilla ignition analizer. This 
makes sure every component is 
interacting properly. 


Oil consumption and fuel con- 
sumption are checked by extreme- 
ly accurate instruments. We don't 
depend on dip stick tests. 


An extra large oil and fuel filtering 
system extracts the most minute 
particles. Four times during the 
run, a lever dumps any foreign 
matter on a fine screen for visual 
inspection. 


We should add a fifth Airwork ex- 

tra — adherence to standards above 
| normal factory requirements. Air- 
fF work overhauled engines are eco- 
# nomical because you save on oper- 

ating costs. Can we send you 
» particulars? 


BRANCHES IN: 
WASHINGTON 


NEWARK « MIAMI « ATLANTA 


CLEVELAND e 


NEW YORK 





COLLINS 


CAPTURE AN ‘ECHO’.TO BEGIN A NEW 





it is conceivable that other « Large Solid Booster 


lrives such as tl s O ; ° 
COLLINS, ee ee Study Areas Assigned 


require potentials is high a 


ALPHA a het 
volts \mong other things, it 1 Washington— Three ompanies  se- 
CAPTURE this will make the oscillating ed to conduct preliminary design 


‘ 0” wit . : : 
device more mpatible with an n solid propellant boosters 


) 


AN } I KK mm icct eer "7 
age thermionic and thermo shine 1 million and mil 


] 


} 
i 
‘ECHO’ and could result in considera! e been assigned specific vers 
in weight NASA 
cours ill : . 
TO Phe re 18, Of use, t : Gs! ind ( entt i] Row ket ( Oo will study 


; 


BEGIN of work to be done betore id design million pound first stage; 

| lating-electron ion drive be Vhiokol ( hemical Co. has been as- 

A flvable r a \mong ened thi million Ib. first stage, and 
; ttl pn ‘ 

arcas and little understood | \erojet-General will study and design 


NEW tly und or marked { 
current] under study o tages for vehicles in both weight 


ERA future investigation here ae sn eees 
ip { 1 


Aircraft Corp. Research Solid propellant super booster mo- 
IN are the following ae) rs theoretically can have thrust levels 
RADIO 2 Design of the potential ' two to three times the vehicle weight, 
hill In am effort to obta nd the NASA studies are being con- 
COMMUNICATION | thrust, | AC scientists are ¢ 7 icted to determine the ability of solids 
a | ing with different electric hel t ympete with chemical engines in 
The first two-way voice communication secking wavs to it sc 101 © Saturn and Nova booster classes. 
using the Echo I satellite wa$ made while maintaining a relatively The three firms will conduct inde- 
by Collins Radio Company in | ion energy distribution pendent six-month studies. They will 
lowa and its systems subsidiary, e Thrust loss. Related effort share ipproximately $225,000 in the 
Alpha Corporation of Texas. Collins also way to understand and i contracts (AW Sept. 19, p. 28). 
conducted signal measurements, phenomena of thrust 
relayed teletype messages and even a ons going to the cathod 
news photo. Participation in NASA’s | out the other end. By altering t 
Echo project is representative of f the electrical field, amor 
Collins’ space research. Other studies things, UAC researchers hope t 
involve upper atmosphere radiation, and on loss to the cathode at least 
systems evaluation associated with ¢ Sputtering. A problem n 
space vehicle programs, including a most clectrical propulsion 
lunar “soft” landing. Collins also puttering used | 
designed the first radio sextant and celerated maverick ions that 
provided communication systems cathode and knock off chu 
for Project Mercury and the | tenal. UAC researcher 


X-15 rocket ship. wainienise this promem 29 
better cle tric i] field cde 


uf 
ws f 


different ith 


10n 


w the h 


Challenging opportunities for engineers 
and scientists at all locations 


propellant injection pom 

@ Electron loss. Son 
trons are lost qui 

reating heat and 

useful work This als 
more current has to be 
cathode so that new electt 


Lunar Landing Studies | Mercury Electronics 


drawn off to re pla ¢ those that 
Again through improved “well 
: ind solenoid optimization, r 
»* i hope to trap electrons more eff 
i e Efficiency. UAC scientists 

ing on ways to improve th 

efhciency of their ion drive. | 
2 


all figure is actually derived 
components, working fluid ut 
efhciency and power conversi 
ciency (beam power/input p 


lo improve propellant Argo Flare Carrier 


COLLINS RADIO COMPANY efficiency (that is, minimize the t Aerolab Development Co.’s Argo E-5 will 
ALPHA CORPORATION of working fluid that passes out of be used to carry flash cartridges to 1,000-mi. 
device before it ionized) an altitude in mapping experiments to begin 
conversion cfficiency, experi in January at Wallops Island, Va. USAF 
among other things are var project includes use of widely spaced cameras 
shape of the potential “well,” st which will use triangulation method to de- 
of the magnetic field, gas | termine the exact distance between camera 
gas feed points, cathode and sites. Aerolab is contractor for five-stage 
rockets and payloads. 


Radio Astronomy X-16 Electronics 


1S 





Dallas, Texas * Cedar Rapids, lowa © Burbank, California design, and voltage levels. 
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Dyna-Soar Flight Tests Will Involve 
Major Geophysical Experiments 


By William S. Reed 


Los Angeles—Dvyna-S 


) serve as a testbed for 


ram 
itll 


periments during its flight-test prog: 
Flight 


Capt. F. R. Anderton of USAI 
Test Center, Edwards AFB, t 
Society of Experimental 
here. 

Anderton, an aeronautica 
engineer in the Manned Spacex 


raft En 
gineering Office of the Flight Test Cen 
ter, said geophysical experiments | 
been proposed to determine 

mosphere densi 

ture and composition as we 


pressure 


ite and geomagnetic measut 

Major objectives of th 
hirl r rror 
CNicic pt Tan 
} 


hypersonic 


be ost-glid 
explore t 
t 


investiga 


8] 


C 
¢ 


e€ mancuvering 


An example Andert 
scribe the magnitude 
program is that it will 

' 


design and_fabrica 
bolts for Dyna-Soar 


in the 
but there are 


} 


t unsolver 


hypersonic flow is a 
especially when real 
nfigurati 


} 
; 


sity and vehicle 
since 


] CXPressit ns ill \ 


nsidered present 


lutions, it has be me ne 

ary ely upon wind tunnel data for 
luation of hypersonic flow field 

ameters. An extensive free-flight 

ind wind-tunnel test program 

uled for Dvyna-Soar which is 

more than three 

than that expended on the North Amer 

ican X-15 ] 


Ihe tests will take place in 
it least five 


' 

different wind tunnel! 
that the hmitations of any on 
from the d 


times more exten 


in be eliminated 


Transonic Tests 


Transonic tests are of 


f the compromise 


part 


terest be 


wide rang 

nol thie 

hrough which th 
K OF at | 


rodynami 
h numbers and the prob! 


or 1. 
rodyvnan 
vehi 
| A: ’ 
altitude diffe 


it that there 


Photo Bounced Off Courier Satellite 


This photo of four U.S. Army scientists responsible for Project Courier communications 


satellite was sent from U.S. Army Signal Corps ground station (AW Oct. 17, p. 71) to the 


satellite, received and then retransmitted to Ft. Monmouth, N. J 
of ground sites, and Samuel Findler, ground station 


Walter P. Teetsel, left, in charge 


Scientists (seated) are 


manager. Standing are Project Manager P. W. Siglin, left, and Director G. F. Senn. 


80 


coupling effects also attendant with the 
hig! f of attack characteristic of 
Dyna-So Information from the X-15 
flight-test program will be helpful sinc 
that aircraft will investigate the region 
of flow dynamic pressure and will derive 
information on the operation of reac- 


igh angies 


tion control systems 
flight-test program consists 
ntially of these three phases 

e Air launch phase which will have the 
Dyna-Soar glider carried aloft under a 
Bocing B-52. A small rocket engine will 
enable the Dvna-Soar to reach low sup 
ersonic speeds allowing the investigation 
of low supersonic stability and control 
characteristics, trim ability and mancuvy 
capabilities. Data also will be 
operation, ve 


ering 
gathered on subsystem 
hicle handling qualities, landing char 
acteristics and structural integrity, In 
herent in these objectives is the deter 
mination of vehicle lift-drag character 
stability augmentation system 
peration, center of pressure shift, and 


babyalits 


istics 


ind control 
¢ Unmanned ground-launch phase has 
is its main objectives the functional and 
ural demonstration of the booster 
ymmbination and the evaluation 
ipe system Vibration and 
“ il be evaluated 
tration f 


ition of the 


eparation 


maintained 


manned program, data such as pr 


temperature, velocity and altitude 

| I Determination f man 
judgment 
} 
' 


»btained 


contribution of discretionars 
optimum performance an 


ichieved during 


to achieve 
reliability so will be 
flight test as 
the vehicle’ 


Program statu 


well as an eva 
subsystems 
of the 
vehicle was review 
M. White, USAF, and ] 
NASA, including their r 
tude and high peed 
White described the 
vhich occurred on his a 
Aug. 12 as follows: 
After launch from the B 
000 ft., all cight thrust chamber 
lighted while an { g 
was maintained. With the applicat 


search 


sequen 
litud 


8.deg. angk f att 
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of thrust, the initial altitude loss was 
arrested at about 39,000 ft. and a climb 
maintained to 60,000 ft. At this alti- 
tude, the aircraft was accelerated to 
Mach 1.9, after which a 1.5g pullup was 
initiated and maintained until attaining 
ul! back stick at 18.5-deg. angle of at- 
tack. Full aft longitudinal control cor 
responds to 35 deg. of stabilizer de- 
flection and the airplane’s pitch angle 
it this point was 45 5 deg. Engine burn 
out occurred at 118,000 ft. at an angle 
f attack of 10 deg 

Following a zero-lift trajectory, maxi 
At burnout 
angle of 


was Ir iche d 
than 


mum altitude 
1 0-deg zero-deg 
maintamed. Confidence in 
r work which indi 
‘tability at low dy 


one of the reasons 


rather 


imulat 


deg. entry angi 
going to zero lift 
pressure OVCI the 


Mach 1.65. Th 


lov but p iti 


lation of + 3 deg 
: 
l 


pen ( pers! t¢< 
‘) 
was hardly noticea 


f the 


ng pe ik altitude 


ment ingle of at 
d on stabilizing for 
raft rotated casily to 
ind arrived level at 
ih Ma 
uircraft wa it 
x<imately 43 


ore than 


h number at 


1 


1 iin 
required to main 
| 


during the entr 


“vi eee 
eg. angle avail 


ght vas mad 

nths after Walker’ 
Practice on the 

ut of flight 
eround simulator 
Low kheed 
substitute 


Walker 


vith a 
g vod 
itself, 


B-52 was made 

it an altitude of 45,000 

it Mach 0.82. During engine 
n f attack reached 

ind the airplane dropped to 
before 

large unstable change 

n Mach 1.2 and 1.5 but 

was encountered in main 

if-attack climb 

lift / dr 


ibout 


it began to climb. A 


trim 


g. angle 
maximum drag ratio 
it Mach 2.2, pushover to 

ind Walker 

of attack approached 

ral oscillation 

tion tended to reduce 

ingle of attack and 

itching velocity approached zero. At 


th pe ik altitude of 80.000 ft.. it Mach 
2.6, Walker rotated the aircraft to 


observed 
devel 


in amphitt is the 
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for th rected downward to 3.31 from internal 
recordings and radar data. 

After burnout, drag data and stability 
ind control data were taken following 
vhich his attention was turned to land- 
ng the X-15 on the dry lake at Edwards 
AB. 


0.5g and maintained this level 
remainder of the powered flig 
gradual increasing dive angle v 
tained during the acceleration t 
imum speed. Burnout occur 
000 ft., after the Machmeter 
dicated above 3.5. Later, thi 


Heart Failure ‘Threat to Astronauts 


the request of The Martin Co.) 
With better malfunction reporting, 
human error ofr 
iman-initiated failures probably would 
rv up as the cause of 30-50% of all 
ported equipment failures and 15- 
f l luled holds Pre- 

ial program 

ently und Martin at its 
Denver facility indicated that the four 


‘ | | . 
t important | failure 


Wortz estimated 


srobable 
¢ Poor workmanship resulting in con- 
nned items 
® Failure to follow blueprints, proced- 
pecifications, modifications, etc. 
® Incorrect installation of an 
Recommendations conc 
l problems uncovered b 
ording to Wortz, have 
procedural 
ve eliminated a num- 
human-initiated failures 
<onecci, chief of the life 
n at Douglas Aircraft, 


importance of 


+ 


‘ 


ign ind 


i 4 1 il OT wing 
factors in missiles | 
ns design. A good example, he told 
AviATION WEEK, is his section at Doug- 
which started out two years ago with 
persons and now requires 57. At 
time, eight of his human 
figured on a time 
t rdiovascular is, are working on the Skybolt 
Another \LBM and four are working on Nike 
Ashe, prof r of i Zeus 

tive medicine a Recently, Konecci’s section acquired 
the responsibility for human factors in 

transport design, an area for which he 

ces significant growth potential associ- 

ted with the development of super- 
nic and hypersonic transports 
Approximately 110 life science spe- 
ittended the conference, first 
eting held by ARS’ Technical Com- 
Human Factors and Bio- 


iman ind space svs- 


pre ent 


tors spec ialists, 


pointing 


medical 


} 
ilists 
ufttee on 


Astronautics 


a 
Japan Plans Space, 
Satellite Programs 
lokyo—Japan will undertake for the 
t time various full-scale 
ts—including a satellite—in Fiscal 1961 
hich begins next April. Government 
is budgeted $3 million for the 
ram 

Japan’s Space Development Council, 
ided by Kankuro Kaneshige, hon- 
professor at Tokyo University, 


Space pro}- 


pre )- 


each month 


} 


iilable at the st 


withdrawn rary 


which were a 


conference, were 
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Today is obsolete... 


“breakthrough” of 


every sunrise symbolizes the day-to- 


»bsolescence which challenges our nation and 


its scientific teams. While ma vievements today are awe 


inspiring, no technological 5 up or Organization Can rest on 


iurels in this highly col ve cold war era. 


To reach beyond today’s horizon, with discoveries that are 


meaningful for tomorrow, is the goal Sperry research 


Toward continued progress in sea transportation and 


in critical aspects of national defense, our program encom- 


passes research-in-depth under such headings as electromag- 


netic radiation, gyroscopic phenome electron beam inter- 


actions. materials sciences. mather analysis. 


To some, the promise inherent in much we explore today 


may sometir 5 - 1ai¢ mn in such cxouic terminology as 


magnetohydrodynamics, cryogenics 


In these 


spin resonance, ion pro 


pulsion and other fields, our resolve 


to bridge the ween initial inquiry and reduction to 


practice will expedi the pread application of these 
technol 


Research at 


new 
ontinuing, significant con 
tributions to our expanding environment as the nation 
and the free world more peacefu! and meaningful wa‘ 


of life. General Offices: Great Neck, N. Y 


SURFACE 








has submitted a recommendation to 
Prime Minister Hayato Ikeda for the 
promotion of space science and tech 
nologs 
In his report, Dr. Kanashige urged 
Ikeda to approve these projects to be 
undertaken in Fiscal 1961 and 1962 
¢ Complete and launch Kappa 9 type 
»bservation rockets, now being de 
signed by Tokvo University’s Industrial 
Science Research Institute, in Fiscal 
1961. Kappa 9, carrving 13.2 Ib. of 
observation equipment, is said to be 
ible to attain altitudes of from 186.4 to 
249 mi 
eStart designing and manufacturing 
Kappa 10 type rockets which will be 
ipable of reaching the same altitude as 
Kappa 9 irving observation equip 
weighing from 44 to 6f 
iid a total of 20 Kappa 9s 
| be built at a cost of $2-mil 
11 1961 and 1962. Obsern 
ncluc 1 16 mm 
radar transmission de 
unng instrument 
in Fiscal 1961 a parabola 
mit 99 ft. in diameter 
ifu f the 
Radio Technology 
n preparation 
devices which 
ianufactured in 1962 
manufacturing mectcorologica 
ition rockets and rockoons, which 


will he m 
© Start l 
f reaching maximum 
i) 1961 and launch 

following fiscal vear 
e Begin designing an artificial satellite 
| 461 in preparation for such 
n Japan reaches launch 


pabilits 


WHAT'S NEW 


Publications Received: 
Countdown—The Story of Cape Can- 
averal—William Roy Shelton—Litth 
Brow ( Boston, Mass. $3.50 
book for voung people ex 

unching of missiles. [lu 

wckets and hfe at Canaver 





included 

Practical Air Navigation—Thoburn ¢ 
ultant—Weems Svstem of 
In Annapolis, Md 
D] paperbound Ihe com 
| edition of the former Civil Acro 
Bulletin No. 24. Study guide for 

AA pilot ratings 


Learning to Fly—John HH. Holland 
Holt, Rinchart and Winston, Inc., 3 
Madison A New York 17, N 
5. 256 pp. Whitten in accordance 
th the latest FAA licensing pro 
cedure Includes instructions for con 
trolling speed, rolling, taxiing, turning, 
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Hawker Siddeley Aviation 


LIiMmiTe 


* ENGLAND « 
AIRCRAFT GUIDANCE 


AND 


GYRO SYSTEMS 


re a Senior Engineer experienced 
aspects of aircraft navigation to 


Systems for the Hawker P.1127 


Siddeley Super- 
tilability fo 


t thia ¢ ountry but 


0 


Mr. R. L. CHITTY, Personnel Supervisor 


HAWKER AIRCRAFT LIMITED 


RICHMOND ROAD, KINGSTON-UPON-THAMES, SURREY, ENGLAND 








12,000 LB. CALIBRATOR 


a weight... 
is a weight... 
is a weight... 


Pardon our poraphrase, but that 
statement seems to express our fee 
that there is no more fundament 
standard for calibrating force 
transducers (load cells, if you pre 
than a set of dead weights. We n 
types — flexured dual beam, flex 





single beom, or direct dead weight 
in any of these types you can hove 
either equal-sized weights giv 

small number (usually ten) of ster 
binary weights giving the possib 

of 1000 equal steps with ten weight 
or even 10,000 steps by using 14 
weights). We can furnish them 

for laboratory use, or built right ; ’ 

into a thrust stand for field : f , COSACHEE « ti seal 
calibration. We'd like to send 


you our literature or send 3015 S. Kilson Dr. * Santa Ana, California 


110) 


a sales engineer to discuss your Kimberly 9-110! | MAdison 8-628} 


application. Just write or call . 











Siegler selected 
to produce electronic 
launch control system 
for silo-launched 
ATLAS /CBM 


CAREER OPPORTUN 
are available for 
engineers and entists 


Write for piete informa 


PLANT LOCATIONS: HALLAMORE £ 
YORK + MAGNETIC AMPLIFIER 


PASADENA ANDO BURBANK. CALIF 


HUF 








iauti ior i 1S. Air 
lected or ic electronk 
ol system of Production is now in progress 
multi awarded The Siegler Corporation 
The Siegler team ir iis top-pr ides Siegier’s Hallamore, 
Hufford, and Magnetic Amplifier 

requirement demonstrates 
utstanding performance 


ving from divi ordi ion ul r the dynamic Siegler bas 
corpor ite concept © management of diverse activitics ith 
outstanding military, industrial, commercial and consumer capabilities 

in order to bring to each of these fields the atrenautha of the othera 
For information concerning Siegler’s capabilities in your fleld, address 


The Siegler Corporation, at address below 


THE SGIiEGLER CORPORATION 


| s A jeies 5, Calif nia 


610 South Harvard Bouleva 


‘ Nf £G 
i PARAM NEW Jt 


OMET MANUFACTURING Div 








MISSILE ENGINEERING 
ICBM Base Program Regaining Lost Time 


By Larry Booda Ihomas P. Gerritv, who was inst tunity exists to move management and 
1s commander of Ballistic Mi vorkers from site to site and éstablish 
ter last summer with the task 1 learning curve in this manner. There- 





Washington—Intercontinental ballis 
tic missile site activation program ap 
pears to be regaining lost time after 
suffering growing pains which hit the 
Air Force, Army, Defense Department, 


missile mtract onstruction firms 


} 


the problem. He said we, we must develop new and more 
he marriage of precisi fective methods to transfer know-how 
concrete a iined on earlier bases to those sites to 
ictivated at a later date.” 
iused pl yb ] 

ind labor umons re largely unpredicted The 1 Differing Ideas 
Major efforts to case construction and people required Although the Army Corps of Engi- 
ctl — proven ' been made ha led our expectation rs and general contractors have a 
tney Decaun ute last spring What rge pool of experience to draw upon 
I hese efforts inc uded mectings between f r base construction. the missile site 
Defense Secretary Thomas $. Gates and , : ether 2 few pic tivation program caught this team 

tractors in July and labor leaders in ” heat < 


mt r tween an accelerated program of great 
September hese 1 tings inspir ; 
Peer ' necuings mMspued a [ red lagnitude required by an Air Force, 
ater Sci f urgency in contractor . 
] ind focused attention 
: 


ntra 


} 


] 
h was relatively inexperienced in 


+) 


ons and in some in- 
undecided on tl 
manufacturers with differing 


f our | | Ht s on he best to achiev ( 
Management Roadblocks ail ; See seeping 


King specinca 
management on em. and prim 
the 


+ 


v2- 
n 
najor management road lifferes he prob! Ihe 


t construction contractors were 
been overcome blisl t rl fronted with conditions unfamiliar 
veir background in build- 
bridges, tunnels, industrial plants 
buildings—mainly in the ar of 


: . 
oyect cla nd T rcu il . t them wit.s ¢] 
idmuinistr 


hanged 
e tolerances and equipment clean- 


ition probl 


Labor added its share to the problem 
by Maj (en 


indulging in jurisdictional disputes 


“ _ : Syke +e a 


© 


4% 


i Js 4 
‘ AS x ; Pe ae. 


’ Avro Blue Steel in Production 


One of the first production series of the Avro Blue Steel air-to-surface weapon system is shown on missile carrier in front of an Avro Vul- 
can B, on which the missile will be mounted. Supersonic Blue Steel carries nuclear w id, is powered by a two-chambered Bristol Sid- 
deley Stentor rocket engine (AW Sept. 12, p. 30). 
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between craft and industrial unions and before being raised for firing, and later Gen. S. E. Anderson. Completing its 
with even more highly complex dis- bases will have them buried in silos but work four months later, the board rec- 
greements between craft unions, due raised to the surface for launching ommended several steps to be taken to 
mainly to attempts by ne! ( litan I missiles will have a similar silo speed the work 
struction contractors t eu rrangement First concrete result of the survey 
technical jobs (AW Ee ) litan II missiles will be fired directly came when the Corps of Engineers 
from their silos Ballistic Missile Construction Office was 
Rate of Progress Atlas operational bases have been — cr ited Aug. 2 with headquarters in 
\t this point, the nstructic ympleted at Vandenberg AFB lif Los Angeles in the same building with 
mo bou ! mplete ind at Warren AFB, Wvo. Like the the Ballistic Missile Center of th il 
litan II. the solid-fueled Minuteman Matenel Command, which took over 
vill be fired from underground silos nanagement of ICBM site actuation in 
trving to overcor ily. CEBMCO was put under Brig 
struction timetables ! Engineer 
ir when the I t f Colum 
son Board, head by bia n cly responsible for 
mmand C iT con 
istration 
Sn t 
\W 


NEW 
PYLE 


STAINLESS STE 


MIL-C-26500 
CONNECTORS’ 


ARDC Role 


Prior to the 
True Connector Reliability ty bm 


Here is a miniature, lightweight connector so 

highly resistant to extremes of temperature, ™ t j 

vibration and altitude that it provides, at ! eS 

last, true connector reliability for air, missile at : o~ 

and space systems i : i mimand. Now ARDC 
ind BNI 


The stainless steel shell, exclusive with the 

Pyle-National connector equals aluminum n fa 
in weight with at least five times greater 1 nad ch 
durability of wearing surfaces, has absolute ' ; therence ¢ 
corrosion resistance with no surface coating to permit ARDC 
maintains high strength at maximum oper , : 
ating temperatures i 


feve 


* Qualification Approval Listing has been extended 
Pyle-> onal under MIL-C-26500 (USAF Write for 


mplete informatior 





DESIGN CHARACTERISTICS 

© Crimp type, removable, snap-in contacts to 
MIL-C-26636 securely seated and restrained 
by metal collet 


Collets, fully protected against tool and shock end pS: nnounc 


damage, controlled against deflection rincipal complaint 

Rigid insert parts provide firm contact support, ra os man 
positive control of axial location and skew 

Inserts factory bonded to shells. Wire sealing 

independent of cable clamp Armv h le ntrol of n 


f CEBMCO 


ppm, THE PYLE-NATIONAL COMPANY 
> 1363 N. Kostner Ave., Chicago 51, Illinois 
9 District offices and representatives in the 
principal cities of the United States 
Manufactured in Canado by Pyle-National 

(Canada) Lid., Toronto 15 


OVER 50 YEARS OF EXPERIENCE IN THE MANUFACTURE OF ENVIRONMENTAL RESISTANT CONNECTORS 
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tions, when suitable sites were only a 
short distance away. One example 
given was a complex with launching 
sites in three states, causing the con 
tractor to deal with three sets of state 
laws 

Defense replied that site selection is 
in Optimum combination of factors 
uch as separation distances, location 
ind density of populated areas, accessi 
bility for continued support, and _ soil 
composition. In some instances, cri- 
teria have been relaxed, but all are 
under constant review 


Data Was Available 


It was pointed out that test borings 
ind geological and weather condition 
reports were available to contractors 
before bidding and that if conditions 
were different from those submitted, 
contract modification machinery was 
ct up to handle such situations 

With site construction going on at 
the same time as the de vclopment pro 
gram, Change orders became a problem 
Vhese orders were a result of changing 
requirements as the missile systems de- 
cloped. With every firing of an Atlas, 
the construction contractors claimed, 
they received a mass of change orders 
They asked for a reduction in the num 
ber of these orders and the authority 
to propos ilternate methods of ac 
omplishing their purpose. Centralized 
nanagement of the program was offered 


i solution to this suggestion 


Another source of contractor unhap 
iS multiple inspections Not 
thes inspection teams take 

but they produced con 
I Although there 1s 
| inspection procedure, 
mirate mspection team 
principal parties inter 
ition. But these sub 
orders—they forward 
ral authority 
to Sp thon 
neces and punt 
mtractors 


Vi yusly 





Small Missile 


Washington—Renewed interest is be- 
ing generated in Air Force and Army 
headquarters for a small, mobile, solid 
propellant, tactical ballistic _ missile 
(TBM) with a range up to 1,200 mi. 
Possible use would be in foreign theaters 
of operations, where roads are relatively 
narrow and bridges are light. The mis 
sile would have a weight limit of about 
10,000 Ib. The project would find some 
precedent in an in-house study made at 
Air Force's Ballistic Missile Division 
about a year ago, from which no specific 
hardware materialized. 
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RELIABILITY 


Martin Pershing, U.S. Army's mightiest, most mobile 
selective range missile, holds a test record of con- 
secutive successes unparalleled in the history of 
Cape Canaveral. 


| REE etter 
Va £4 FET oa 





es 4 
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Rocketdyne Tests New Sounding Rocket 


First two test launches of Rocketdyne solid-propellant sounding rocket (AW Sept. 12, 
p- 97) have been conducted successfully at Ft. Hood, Tex., in a 16-mph both 
vehicles climbing to 3,000 ft. and then impacting within 100 ft. of each other. Tests were 
conducted using short-duration propellant grains; with full-duration ammonium nitrate 
propellants, the vehicle is designed to carry a six-pound payload to 230,000 ft. Primary 
purpose of Ft. Hood trials was to check stability of the rocket as it left the launcher tube 
Photo sequence highlights tight seal of rocket in 
Initial 


wind 


which also serves as a shipping container 
tube when fired; motor smoke is absent until the rocket leaves tube (center photo 
test firings were made using a steel prototype of the reinforced plastic launching tube 
Sounding rocket system was designed, built by Rocketdyne's Solid Propulsion Operations 


n 


activation prog! 


© Combine site 
This has | 


Solutions © Accelerate payments t 


architect-enzincer 


e Stationing of an 


‘ + } ; + 7 ; 


nta 


competitive bid 


rdizati 
ment-Tu 


Contractor Competence 


finishing his job an O1 n the rush te 
t np t nis \ I cr i ome « 


lap perl dq when 
» compict th 
tractor comes in 
ituation bevon 


sile launching in inged 
nization 


, 


ipabilitic thei org 


though re were no 


qualihed bidders, it soon became ap 
parent that there were many degrees 
of competence among the contractors 
and that a screening system was neces- 
Sary 

Not only will the prime bidders be 
screened, but subcontractors will also 
come under scrutiny because the fail 
ure of one could throw off a whole con 
struction schedule. Capital resources, 
performance record, current workload, 
and managerial and technical qualifica 
tions will be considered. Joint ven- 
tures will be permitted 


Program Forecast 


With the establishment of 
many of the contractors 


central 
control com 
plaints have been answered, and the site 
speeded 


lost 


activation program has been 
to the point that the time former 
has been made up ind the At 
anticipates that the progran 
be ahead of scheduk 

With labor 
that they wou 
order and contractors 


leaders having 

ld keep labor s 
itished wv 

} 


made im contractual rela 


house in 
ith the 
adjustment: 
tionships through h 
responsi! 


Air For 


on th 


for gen 
believes 


Con 


18 


AF Transfers Missile 
Functions to Norton 


Washington—Air | transferring 
ments of its Ballistic Mi 

ind Ballistic Missile ent t 
AFB, Calif. t pr 1d I 
r space activiti he BMID 


ti 


1); n 
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RUSKA 
PRESSURE 
INTENSIFIER 


furnishes output 
pressures to 
15,000 psi (output- 
input pressure 
ratio of 9) from rel- 
atively low pres- 
sure sources: 


e Compact, rugged, 
portable 


Precision 
construction 


Corrosion- 
resistant 














Minimum 
maintenance 


Yo 
HU2K Flap Linkage ructur ichment. Kamat ‘ | om 2%, : 


the pitch feedback rotor contr 
Cuts Blade Loads wves power, reduces vibration | | gee 


Acrodynamically actuated pitch feed- Another 


PITCH feedback control linkage resists blade gust load forces on Kaman HU2K-] 





ar Write for new literature 
back control in the servo flap linkage js that flap 


of the Kaman HU2K-1 Navy utility heli to le load bide ; RZUSKA INSTRUMENT 
copter reduces flap loads and profile ed > th 6 back intr Py , CORPORATION 
ea, SN pane ares 6121 Hillcroft Street, Houston, Texas 

power requirements for increased speed — throughout the HU2K’s altitud Mail Address: P. O. Box 3396, Bellaire 101, Texas 
and range 

The pitch control system on the 
HU2K Seasprite is made necessary by 
increased cyclic and collective pitch 


range on the high-speed vehicle. The / 9 
control linkage resists sudden gust loads 
on the blade by exerting opposite forces 


to return the blade to the command 
setting. Mechanical spring forces are 
not employed to stabilize the blade The Only Complete Guide 
The pitch feedback control incorpo- . 
rates a walking beam attached to, and Serving The Entire Aerospace Industry 
pivoting on, the rotor hub which rotates 
but does not pitch with the servo flap 
controlled blade Mechanical linkage 
to the flight controls permits the pilot 
to set the walking beam for the r 
quired pitch setting. A bell crank linked 
to the walking beam pivots on the rotor MAJOR PRODUCT CATEGORIES INCLUDE: 
blade and continues the pilot's control 
command to the servo flap 
This control linkage forces the bell Ai ft o A M4 4 
crank to rotate with respect to the rcra VIONICS 
a beam - the event an air gust " i 
or other disturbance causes the rotor 
blade to twist. In doing this, the bell Space Vehicles Be Missiles 
crank causes the —T control link . ot da 
ages to move the servo flap in the cor § t E t & A tl ti 
recting direction. The pilot controls uppor quipmen C Vi es 
the centering point of blade pitch and 
the aerodynamic spring restores the dis- | Ai be Ai li E ° 
turbed blade to its center position irport ir ine quipment 
The aerodynamic spring permits the | 
servo-flap to operate at lower total lift | 
levels, reducing stresses in the flap and PUBLISHING DATE: Mid-December 


supporting structure and in the portions 
of the blade influenced by the flap 








Contains over 50.000 manufacturers’ 
product listings in 
1,800 product categories. 
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Y : 
From the home of c//e@1714a Puc peaotereg 


THE 
MODEL 
711 bd 


FIRST 





COMMERCIALLY AVAILABLE» » »& 


CD ° 
century ° 


ELECTRONICS & INSTRUMENTS, INC 


The Home of Pianned Pioneering 


Box 6216 Pine Station . - 


Manufacturers of light beam galvanometers 


i by Systems Engineer 


e Offices in All Principal Cities 


Strain sensitivity 120-140 
120 Ohm nominal resistance 
Resistance change linear with 
strain 

Negligible hysteresis 
Suitable for static and dy 
namic measurements 
Combination mounting gnd 
handling fixture with each 
Strainistor 


and magnetic assemblies since \9A 


f Airsupply Aero Engineering Div sion 


of the ,orrett . 





PROBLEMATICAL RECREATIONS 38 





Seven singular scientists shared a grindstone the diameter of which 
was sixty inches. What part of the diameter was the rightful share of 


each singular scientist 
tially 


The Signal Corps Reduced Inspection Quality 
£ f P 


’ Assume that each grinds his share sequen- 


Ladies Diary, 1709 


Assurance Plan 


(RIQAP) is the standard used in manufacturing transformers in 
our Triad Transformer Corporation Division. What are your needs? 


ANSWER TO LAST WEEK S PROBLEM 


one. D carries water 5.657 rods 

















The law of cosines helps on this 


LITTON INDUSTRIES 
Beverly Hills, California 


New Length Standard 
Has Space Application 
Adoption of a new international 
standard of length (AW Oct. 24, p. 34) 
will make it possible to check measure- 
nts to an 10-mil- 
mth of an inch, compared with the 
standard—platinum- 
1889 
onference of 


accuracy of one 


millionth 

iridium bar—used since 
Eleventh General ( 

Weights and Measures 


define the meter as | 


previ . 
pre OU 


0763 


as agreed to re- 
5 


73 wave- 
ngths of orange-red hght emitted by 


; ’ 
soto 


pe krypton 86, making the 
more precise 

Ihe conference also adopted an ine 
terim standard for the estab- 
lishing the basic unit 
a second on Jan. 1, 1900, at zero 


ns = 
This eventually will be 


measurement possible. 


cc nd, 


is the 


repla ca 
time unit based on oscillat 
ym. A time 


lution 


; 


unit based « 
which , 
idequate 
t the confer 
implication 
} } 
engtn ar 
mus Polk pr 
i subsidiart 


if the I 


| nong (sreat Britan 
ind the U.S. were identical 
nth, usi sOUTCC 


Riddle Buys 7 DC-7s 

ry ‘" . 

lo Improve Service 
Miami, Fla.—Seven Douglas DC 
ich Riddle Airlines is acquiring 

General Aircraft Leasing 

General Dynamics Cory 

to upgrade Riddle’s DC 

between Miami, Nev 


San Juan, Puerto Rico 
Riddle acquired the Dt 


ng a krypt mn 


( for 
ich in a $9 million package 
AW Oct. 10, p. 34). Spare 
rdered with each aircraft cost an 
1 $1.4 million 
itract with Douglas Air- 
won a $2.1] million contract 
DC-7s to freighter con- 
7 mnpetition with Lock- 
raft Service AW Oct. 3. 
,). for deliverv of two aircraft 
in wember and two in December: 
j 


delivered 


“ , { 


two already have been 
Formerly owned by Scandinavian Air 
lines System and Swissair, the DC-7s, 
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with interiors rapidly convertible for 
freight or charter passenger operation, 
initially will be used to upgrade Riddle’s 
DC-4 and C-46 service between Miami, 
New York and San Juan, Puerto Rico 
Ihe all-cargo line, which now is seck 
ing a Civil Reserve Air Fleet contract, 
will bid the DC-7s in an effort to cap 
ture sizable Military Air Transport 
Service contracts effective through next 
ear. For MATS and transatlantic chat 
ter operations, Riddle has specified 99 
it interiors for the new aircraft 
Although failure rate for Whrght 
R3350 Turbo Compound engines used 
the DC-7C generally has exceeded 


unparabl iz powerplants 


ILITY 


feels that it can operate the en 
gine-airframn mbination  profitabl 
] 


reliably by stressing economical 


etting Engineenng 
ght have aided 


ute 


Dassault Mirage III 
Crashes at Low Altitude 
wult Mbirag Ill rashed neat 


| 


Be tae 
ud 


' — 
unin i ignespceed iow-alti 


| 
the French ai 


lent h ippen 
ga ser t 


if less than 
rst Mira 


" 
nt 


PRODUCTION BRIEFING 


General Electric Ordnance Depart 
nt ha ceived Navy contracts of 
m for producti mn 





fh control directors, manu 
of Mark 44 torpedo sea water 
ind development ind prot 


ition of Mk. 44 Mod. | tor 


Asroc anti-submarine mis 


North American Aviation’s Columbu 
Division is testing a rocket-powered 
jection seat for VTOL aircraft that is 
xpected to permit safe cyection at no 
forward speed from ground level to 


! 
O00 ft 


Astro-Space Laboratories, Inc., a sub 

Belock Instrument Corp., 

has opened a $1 million re 

and development facility at 

le, Ala. Astro-Space will spc 

in guidance and control systems 

le and space vehicles, stabili 

ition systems, navigational equipment, 

round support equipment and medical 
lectronic instrumentation 
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RELIAB 


Air Force-Martin Mace B, 1200-mile inertial guidance 
tactical missile, incorporates the proven basic design 
imurieite es Fo M umelelsie haleler Masts tic. mol dameleht 


bh! 


standing records of years of reliable front-line service 
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NEW AVIATION PRODUCTS 


mander 560F and 680] 
be available for retrofit 
The Ni vlel 30059 


lf) 





np US 
tTTh} 


‘ » hie 
ing high 
nmun ition 


r fl cn 


+ 
, 


Jack & Heintz, Inc., Box 6917, Cleve- 
land 1, Ohio 


Ground Power Truck 


Self-propelled ground power unit is 


g 
designed to suppl clectrical power to 
transport aircraft. The power unit ts 
inder evaluation at Idlewild \irport 


I 
Th a bart Model 3163 powered 


Ground System Air-Conditions Parked Aircraft 


Central air-conditioning svstem at Amon Carter Field, Ft. Worth, Tex., provides ground 
cooling for a Convair 240. The hydrant-type system eliminates the need for air-condition 


ing trucks and ground operation of aircraft cooling systems. Flexible tubes installed at 


19 loading stations extend to 32 ft. to duct the 60F cooling air. The vinyl-protected CMC Di 


ducts are produced by the Flexible Tubing ( orp Guilford, Conn. ’ 
+0 


e} 


Metal Seal 
Metal _— a. — a ’ line “gee a ef 4 I wt } ees 


+ nme whi 


ie SP Motor Generator Corp., 
ture variations 


The Se il ( illed Bar 
1 | ) 
withstand temperatures trom 1 >U 


1,200F and peak pressures of 40,000 


Flight Test Camera 


Structural stress and wing m 
during flight of the North Am 
X-15 are filmed with two l6mm 

Other applications includ 
satellite te ting 
Camcta mcasur 7 im 
wide and weighs § Ib. Equip 
} 


1 
! puisc-cimM mechani 


camera records the str hang 
film at a predetermined 
frames per second to record the mi Vibration Mount 
nutest changes in wing surf 


; Vought Camera Co., Beverly Hills, 
pst. ema configuration s¢ il, Te- Calif 5 for small cquipment ind instruments 


ported to provide ae deflections and c urcraft ce 
high sealing forces, has provided zero : ‘ 1° clastomeric mount is said to 
leakage from room annie to Executive Aircraft Generator provide all-attitude protection agaist 
1,000F with dry nitrogen at 1,000 psi Generator for business aircraft pro- high-frequency excitation \ typical 
in a static seal application ides 100 amp. of direct current at en nount, the BL-1705, weighs 0.38 Ib., 
Wiggins Connectors, 3424 E. Olym- gine speeds from 3,000 to 8,500 rpm upports a pressure transducer weigh 
pic Blvd., Los Angeles 23, Calif. The unit will be on all new Acro Com ing 1.2 lb. The svstem incorporates 


tl nb I 


tr 


Vibration isolation mount is intended 
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four Multiplane mountings in a center ile control systems and ble« 


of-gravity suspension which protect f high pressure air system 
from vibration from 65 to +3001 Ihe P-41¢ ilve has 
Natural frequency is 45 eps. pressure 

Lord Manufacturing Co., Erie, Pa perature 


High Pressure Bleed Valve valve i 0 to 60 cfm. at 
Valve to blowdown high pressure g pressul chro1 
or hvdraulic systems is intended foi luminum construction 
bleeding high pressure reservoirs in mis James, Pond & Clark, Inc., Pasacd : 


one of the largest 


| 


privately owned facilities 
in the nation 
for 


research and development 


Phillips Designs Underwing Fuel Trucks ~ of your 


Jet fuel trucks at Stapleton Field, Denver, Colo., are modified to fuel cither Boeing 707 GSE ? 
Douglas DC-5 jet transports. Continental Airlines Bocing 707 (above) is fueled | ox 
trucks spotted at the aircraft's wingtips. United Air Lines Douglas DC-Ss (below 

underwing fueling from trucks spotted between engine pods on both wings. Truch 

designed by Phillips Petroleum, the fuel supplier. Capacity is 17,600 gal., which 


pumped at a 600 gpm, rate. : 
p 0 ne. ee 


... Mr. E. D. Eaton, 
Manager, Ground Support 
Equipment Department, 
NA 3-1621. 

Or write for Brochure. 


{EE 


a, A 3 
a Cod, Gu putt 
Cee te) 


HAMILTON STANDARD 


DIVISION OF 


UNITED AIRCRAFT 
CORPORATION 


WINDSOR LOCKS, CONNECTICUT 
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TAPCO OFFERS 


The expanding Engineering Department 
of the TAPCO GROUP of Thompson 
Ramo Wooldridge Inc. offers new oppor 
tunities for career-minded engineers ond 
scientists TAPCO’s product diversity 
equipment and systems for a wide spe 

trum of defense needs, from space to 
undersea projects, provides a new mean 


ing to the phrase “job security 


Openings exist now in the fields of 


© Aero-Thermodynamics 
Airframe Structural Analysis 
Bearings and Seals 
Electrical Power Systems 
Electronic Circuit Design 
Electro-Mechanicol Reliability 
High Temperature Plastics 
Mechanical Stress Analysis 
Mechanical Testing 
Metallurgical Development 
Military Operations Research 
Power Systems Development 
Standards and Specifications 
Thermodynamics 


Underwater Acoustics 


TAPCO is located in greater Cleveland 
close to gracious suburban living and to 
three fine universities affording evenina 


4 


study opportunities 


If you think your engineering ski 
would be of interest to us, send a 


resume to 


Mr. R. J. Theibert, 
Employment Manager, 
Box 60-2 


THE TAPCO GROUP OF 
Thompson Ramo Wooldridge Inc. 


23555 Euclid Avenue 
Cleveland 17, Ohio 


FINANCIAL 





Financial Briefs 


Control Data Corp. carnings for Fis 
cal 1960 were $551,686 on sales of $9,- 
665,290, compared with earnings of 
$283,214 on sales of $4,588,174 for the 


previous Veal 


Atlantic Research Corp. carmings for 
the six months ended June 30 were 
$329,482 on sales of $5,985,215. This 
compares with the previous vear's first 
half earnings of $196,895 on sales of 
$3.429.0] 


earnings for the y 


Siegler Corp. 


ended June 30 were $3,201,023 on con 
lidated sales of $84,095,002 


pared with earnings of § 


ules of $77,074,442 


of $6,757,803 for th 


Aug. 31 


Aerojet-General Corp 


= 
mparadk 


increased 
immings per 


InncTre ised 


Ethiopian Air Lines 


aha f 


Dividend 
\ rorate ( 


uit 


Venture capital in 


t I px 
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work in the fields of the future at NAA 


PHYSICAL 
METALLURGISTS 


Join one of industry's most pro 
gressive teams in exploring the 
metallurgical frontiers of super 
sonic flight 

Here are unusual opportuni 
ties in applied research for 





experienced metallurgists whe 
would like to assume increased 
ré sponsibility ind expand thei 
st here of influence 

Successtul applicants must 
have the ability to organize and 
direct the work of others. These 

itions afford exceptior il 

portunities for advancement 

in an expanding materials de 
velopment program 

Background Preferred: 
Graduate Metallurgical Engi 
neer with at least four years 
experience including develop 
mentor ippli ition work in one 
or more of the following spe 
cialties: 

Titanium Alloys 

Hot Work Die Steels 

Superalloys 

Refractory Metals 

Mechanical Metallurgy 

( Sheet Metal Forming } 

For more information please 
write to Mr 4. K. Bowman 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California 


THE LOS ANGELES DIVISION OF 


NORTH 
AMERICAN 
AVIATION, INC. 2 











AVIATION WEEK, October 31, 1960 











in the electrostatic propulsion research 
held 

Problem with such profits, based on 
the over-the-counter stock market bid 
quotation for the shares, is that sale of 
such a large bloc of the stock might 
bring a price under this figure. Such 
stocks can be volatile as well. American 
Research bought 10,000 shares of Itek 
Corp., also a Boston company in the 
information retrieval field (AW Dec 
p. 109), for $440,000 during the first 
half, saw the value rise to $775,000 at 
mid-vear, then drop back to $500,000 
during the pre-election market decline 


United Air Lines has declared a 
quarterly dividend of 124 cents per 
common share, as well as a 3% stock 
dividend, payable Dec. 15 to stockhold- 
crs of record Nov 15 


Westinghouse carnings for the nine 
months ended Sept. 30 were $60,680,- 
000 on sales of $1,457,233,000 com 
pared with carnings of $56,225,000 on 
sales of $1.408.393.000 for the first 
nine months of 1959 


New Offerings 


lechnical Measurement Corp., North 
Haven, Conn., which was organized 
pursuant to Delaware law on June 28, 
1960, and on June 30 acquired all the 
uitstanding stock of a Connecticut cor- 
oration of the same name from R. M. 
Ghen, president, and D. S$ Davidson, 
Henthorn. and C. F. Hewitt, officers, 
received all the outstanding 450,- 

ind 1,876 preferred shares 

mpany in exchange for 

of the predecessor's com- 

mon preferre hares; business involves 
manufacture and sale of clectroni 
yment principally multi-channel, 
mputers. Offering is 120,000 
n stock for public sale 
Proceeds will be used 

bank loans, to 

75,000 of equipment 

its engineering labora 

ircuit department and 
expand the company s 
lopment program at 
t of $80,000, and to 


' } 
rking ipital 


Federal Pacific Electric Co., Newark, 
N. J., engaged primarily in the business 
f manufacturing and selling devices for 


the distribution and yntrol of electric 


nerg' luding standard low tension 
equipm t 1 is circuit breakers, 
fetv swil cs, panel boards, fuses and 
fuse boxes. Offering is 377,000 shares 
of common stock and 45,000 outstand 
ing shares of 54 convertible second 
preferred cries A stock. Of the com- 
mon stock, 250,000 shares are to be 
offered for public sale by the company; 
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Martin-Army Missile Master electronic air defense 
systems were delivered ahead of schedule and 
under contract price. The first of these has been in 
operation 24 hours a day for more than two years— 
with virtually 100% availability. 
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THE STANDARD PURCHASING REFERENCE 
OF THE AEROSPACE MARKET 


f 
: p ft 


AVIATION WEEK’s Annual Buyers’ Guide is one vey conducted eight months after publication of the 
source for buying information in all segments of the 1958 editic 
dynamic aerospace industry. It’s on the engineer's 71‘« of respondents still had their copy 
desk...at his fingertips...readily accessible...with 60°c of this group referred to it at least 
needed information. once a month 
This means your advertising is available to the pur- 
The new 1961, 6th Annual Edition, now in prepara- chaser or specifier at the moment buying information 
tion, is more complete and essential than ever before, is needed. Its constant reference value and year long 
containing expanded listings on new products and life offers multiple exposure of your advertising. 
‘Ompanies in new areas oO > lO arKet. . . . 
eae ese eas of the total market Advertisers’ product listings are bold faced and in- 
. : , clude a reference to the page number of their adver- 
It will contain over 50,000 manufacturers’ product pag : : 
eh tising. In addition to an alphabetical advertisers 
listings in 1,800 product categeries. In addition to a a — 
aa sermemans. ser retin index, th ;s a “product” advertisers’ index. To 
being quick and easy to use, the BUYERS’ GUIDE ' 
supply you with key industry sales leads the 
includes complete listings of government procure- -oeer Gat . 
, : : BUYERS’ GUIDE contains Reader Service cards. 
ment agencies telling: Where to go; Who to see; 


What they buy. If you sell to the aerospace industry, your advertising 


message belongs in the BUYERS’ GUIDE—as well 
BUYERS’ GUIDE usage was demonstrated in a sure as your company’s product listings. 


ne AAT? ae 
} 
iA aun ’ 


* a py 
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ADVANCE PROGRAMS 


at the DENVER DIVISION OF THE MARTIN COMPANY 


ADVANCE PROGRAMS DIVISION 
whose director reports directly to the Vice President 
Positions are open at senior 


years experience 


the fnilawine A rlmante 
@ }orOwing Ceparime 


RESEARCH —Applied math, ga 


tronics, propulsion, space medicine, phy 
MS requ red PHD prefer ed wit 


ence in research 


OPERATIONS RESEARCH 
building, war gaming, optimizat 


« BSorB 


and fea 
years experi 


ADVANCE DESIGN — Analy 


satellit 


DAVID POTTER 
Manager — Executive and Scientific Placement 
he Martin Company « P.O. Box 179, Denver 1, Colorado 


IVE 2A FE *°N 8 Re 
DENVER DIVISION 


VE AN ANSWER WITHIN 10 DAYS 











offering price and underwriting terns 
to be supplied by amendment. The ad- 
ditional 127,000 common shares repre- 
sent part of the consideration being paid 
by the company for all the outstanding 
common stock of Pioneer Electric, Ltd., 
(a Canadian company) from its sole 
common stockholders. Proceeds of the 
sale of the 250,000 common shares will 
be applied toward supplying the cash 
consideration for the purchase of the 
Pioneer stock; the balance to retire 
short term bank loans and for working 
capital 


Gulton Industries, Inc., Metuchen, 
N. J., engaged in the research, develop- 
ment and manufacture of clectronic, 
clectro-mechanical and electro-acoustic 
omponents, imstruments and cquip 
ment which are sold to the military 
ind to commercial manufacturers 
Offering is 100,000 shares of common 
tock for public sale; offering price and 
underwriting terms to be supplied by 
imendment. Proceeds will be added 
to the company’s general funds and in 
large part initially will be invested in 
short term government securities; ther 
ifter, funds will be available as addi 
1g 


¢ 


tional working capital for the carryir 
f inventories and accounts reccivabl 
In addition, the company intends to 
ipply a substantial portion of such 
proceeds to the acquisition of related 
ind complementary businesses. The 
ompan' recent], required a 67% in 
terest in Systems Re »¢ irch Group, In 

Mineola, N. Y., and has contracted to 
purchase the remaining 33% interest 
the total purchase price being $150,000 
plus payments over the next three vears 
n compan) 


tock 
Lithium Corporation of America, 
Inc., New York, N. Y. principal busi- 
, the prod ion and sale of lithium 
ithium compounds; principal 


1 
} 
i 


etal anc 
les and research efforts, the develop 
ment of new markets and new uses for 
uch products. Recently the company 
has extended its business into various 
phases of rocketry and aviation. Offer 
ing is $2,300,000 of convertible sub 
ordinated debentures, due 1970, for 
public sale; interest rate, offering price 
ind underwriting terms to be supplied 
by amendment. First, however, the new 
debentures will be offered in exchange 
for $925,000 of outstanding 5% con 
vertible debentures maturing in 1964 
Proceeds remaining after disposition of 
the debentures due 1964 will be used 
is follows: $75,000 for construction of 
facilities to be used in production of 
butvllithium and other organolithium 
ompounds; $125,000 for purchase of 
mining equipment to reactivate the 
ompany’s North Carolina mining oper 
itions; the balance for liquidation of 
bank debt and replacement of working 
capital, 
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Navy and Air Force Bulipup/A.F. GAM-83 has been 
called by the Navy ‘‘the world's most reliable guided 
missile."’ It is so test-free it can be handled as an 
ordinary round of ammunition. 
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CAB Accident Investigation Report: 


Fuel Starvation Causes C-54 to Crash 


>; EDT Oct 
Airl 





» 


was 
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woster 


“MAIN TANK 
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Investigation 
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1 C-54-G aircraft (N 4000A) (8 
Fucl Tank System ) 

2 DC-6A aircraft 

2 DC-6B aircraft 


All of these Douglas aircraft have some- 
what similar fuel systems. Among the 


differences between the C-54-B and the 


E and G are the number of fuel tanks 


nstalled and the tank selector handk 
positions The fuel selector positions for 
the 6tank C-54s_ are REAR—OFF; 
FORWARD—MAIN TANKS. The fuel 
sclector valve positions for the C-54 § 
tank system are REAR—OFF; CEN 
TER—MAIN TANKS; FORWARD— 
AUXILIARY TANKS 

The checklist in the aircraft was of th 
rotative type and was found set at a point 
ndicating that it had been rolled past the 
following item PREFLIGHT,; ENTER 
ING AIRCRAFT PRESTARTING 
START ENGINES ind PRETAXI 
Th prestarting and pret coff checklist 


ib 
atm t fuel tank selec set 


PRESTARI MAIN TANKS ype 
tem ON 

PRiETAKEOFI MAIN TANKS (Note 
ype Svetem ON 


ving pia id 


| 
ument panel above 


takeoff, 


, 
tanks, crus } 


back to main tank 


a time 
the operations 
rding the different 


fucl systems and 


in 


wn C-54  aircr 

j h VCTC | iptain 
pt. Reid indicated 
yment with tf S 
21 1958. he 


ho iTs 


ries aircraft 
1 total flying time of 
255 hr. were in C-54 
wn 69:45 hr. in C-54 
previous 30. «davs 
f 209 hr. in C-5 


46:55 her. in C-5 
t 
veather at the time of 
broken clouds at 2,500 
rcast; visibility three mi 
However, according to 
of th iptain, the actual 
veather ttered clouds with visibili 
inlimited an he moon fully visible \ 
U. S. Navy rcraft circling the wreckag« 
hortly after t accident reported weather 
onditions as broken clouds at an esti 
nated 3,000 ft. and visibility 10 mi. 

An analysis of all evidence indicates 
that the accident resulted from fuel ex 
haustion due to positioning the fuel tank 
selectors to virtually empty tanks prior to 
takeoff. The 25-50 gal. of. fuel in each 


+, 
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The Cape Canaveral test record of Martin’s Titan 
ICBM is, according to the Air Force, ‘‘the best success 
ratio to date’’ in USAF missile programs. 
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Probable Cause 














2000-D-5 twin Wasp from thi 
were Pratt & Whitne: 
Wasp No. 1 engin 


- ; 
ut hr. since last 


of impact 
iid, with 
raft found 


Turbulence May Have 
Caused B-26 to Crash 


W ashington—P litv. that 


1c i Hall 


ae . > ines 
: r > om 
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PanAm Skyscraper 


The $100 milion, 59-story skyscraper now 
r construction in midtown Manhattan 

| abutting Grand Central Terminal will 
the name of Pan American World Air 
he airline has leased 613,000 sq. ft 

vace in the PanAm building. The new 
irters will house executive offices, trafh 
1 sales, reservations, engineering, com 
nications, industrial relations, and services 


upply. Occupancy is expected in 1963. 





Molter 4. | 43 


MISSILES & SPACE DIVISION, SUNNYVALE, CALIFORNIA 


WHO'S WHERE 


Continued from page 





Honors und Elections 
Robert Nelson, manager 


port I ications m General 
Engin partment 
of Aer 
Servi Publicaty 
Renwick, 





7 


' 


ha 


L. Buckley 


lust uccecding Eric L. Barr, 
SYSTEMS ENGINEERS | ‘iss: tna Na 
here is your opportunity Saas a ele 
to join one of the most Higgins, e.. of Com mage. 
complete centers of Doherty Telephone Laborat 


a j Thomas J. O'Neill t 
advanced systems capability Stanford Resear titute, and ‘Timothy 
J. Walsh, of Spert VI ted 
The Columbus Division of North American Aviatior VSS it 
is a center of total systems capability. It is the . 
designer and builder not only of aircraft —such as the Changes 
A3J Vigilante and the T2J Buckeye — but also of mis Capt. James B. Denton 
siles, radio/radar teles« ope systems, seat ejectior ; ; lige 


t. C,corge D 


pia 
systems, and other diverse products. The Columbus e s I " 
Division is also the center of extensive advanced Richard Zerkic 
R&D projects. Here, there are unlimited opportuni- , vi 
ties to contribute to advanced technology—and to anisms, | ES 
Marvin J. Bock 

| f G ral Pr 
Currently, the Columbus Division has openings for N Calif 
SYSTEMS ENGINEERS. These engineers will assume Dr. Robert C. Brumfield 
responsibility for airframe electronic systems. To : MHD RB 

- Calif 


forward your own career 


qualify for these positions, men should have a back 
ground in one or more of the following fields: ECM 


*, packaging, reliability, antennas, data proces 


Dr. Henry L. Richter, Jr 
‘ ; } ; 


\ I 
g, reconnaissance or associated systems and compo , ' j 


nents, and design of logic digital computers. They Robert C. M ’ 


urrell 
should have a BSEE, or the equivalent, plus thre \I 


| ‘ 
vears experience f West \ 


Frederick \ Henry 


If you meet these qualifications, and seek an oppo! 
; advance your career, please contact us right 
. Send a brief resume in confidence to: 


Mr. J. A. Hitchcock 
Engineering Personnel, Box AW-387 Stephen Jack 
North American Aviation, Inc. Market Nort 
Columbus, Ohio Hawt 

Morris Spector 
| Ra | } Int i? i] 
| I f f Frederick M 


Arbuckl t t 1 " ‘ 
THE COLUMBUS the Patent Department of TRW’s Ra 


\\ 1 | iy’ 


DIVISION OF Otc Ramo Whig pp 
reuer, director dn ’ 

NORTH AMERICAN AVIATION, INC. finance; D. W. Gere, man 

Dr. Earl A. Long, assist 

i¢ John Jay Hopkins Labor 

id Applied Science, G 

i General Dynan 

D Calit 
Dr. Gilford G. Quarles, dis 

rang tar planning The Bendix ( 


Detroit, Mich 
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casio SEARCHLIGHT SECTION wvensinc 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATE: UNDISPLAYED RATE: 


The advertising rate is $31.00 per inch for all advertising appearing on ; 

other than on controct basis. Contract rates on request. ya dh a ae . lines. To figure advance payment count 5 
AN ADVERTISING INCH is meosured % inch vertically on one column, = , 

3 columns—30 inches—to a page PROPOSALS, $2.70 o line an insertion 


EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 
in Displayed Style BOX NUMBERS count cs one line additi 





Send NEW Ads or inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N.Y. 36, N.Y 


LEASE OR LEASE PURCHASE 











—_ 


LOCKHEED CONSTELLATIONS woos 7408 


FORMERLY OPERATED BY EASTERN AIR LINES 


Ready for immediate service and delivery at Miami, and re-sealed. Weights: ZERO 86,464, LANDING 
Florida, powered with WRIGHT C18BD1 ENGINES 89.500, TAKEOFF 107,000, EMPTY 64,000. 
ipped wi MILTON STAND »RO- ae: ; : : 

PELLERS “Each ao pi gg oo otoame ZERO Equipped with heavy 1049 Landing Gears and AiRe- 
TIME on airframe since last block overhaul and less search Pressurizing Equipment. Cabin seating con- 

+ —e , ration 60, 70 or 80 passengers. Each aircraft 
than 500 hours on each engine since major. All air- figuration a SPE EDPA 
craft are equipped with latest type full overseas radio equipped wit! —_ : 
and maximum instrumentation. Radar if desired. Fuel Would accept 
capacity 5850 U. S. gallons. Tanks recently de-sealed most attractive 


FULL COMPLEMENT EXTRA ENGINES AND LARGE INVENTORY OF SPARES AVAILABLE AT LOW PRICES 


Telephone for detailed Brochure 


ther aircraft in partial payment. Terms 


501 FIFTH AVENUE 


TRANSIT EQUIPMENT COMPANY : newvorxi7,n. ¥. 


MURRAY HILL 7-2320 CABLE: MARSHCO 


| 





& BOX NO. REPLIFS TO: Bor No 


CONVAIRS : 
1958 TWIN BONANZA F-50 Airline and Executive ooty 
Several of Both Available . ' > , 
SALE LEASE FINANCE , Bs hactenien m2 
Convair Trade-in CHICAGO 11° 520 NM 
TT 323 hours—Excellent equipment including DOUGLAS DC-3 SAN FRANCISCO 4 
Wilcox Comm., Duol Omni, G/S, Marker 200 M.P.H. Al2 Autopilot 
ADF--One Owner, Immaculate condition Trades Accepted FOR SALE 
Replacement Cost eppren. $129,000 DOUGLAS DC-6 | PBY. SA. Tow amphibian converted for 2 
PRICE Only $66,800 DC-6A  DC-6B ~carko—pa s-3.404, Avia- 


Finance or Lease 
Coll — Wire — Write Also Grumman Twin Beech and Lockheeds in Stock | S-SS Melicopters. 8-place or cargo plus crew 
ete rverhauled licensed a > 


GOLDEN GATE AVIATION INC nd re 
Contact 
Ookiand International Airport Frederick 8. Ayer & Ascocietes, Inc 
Ookland 14, California NEptune 2-573! 250 Park Avenue, New York 17, New York 





ssenger use. FS-3 


uilable, N. A. Kallt, 
Antonio, Texas. CApi- 











EQUIPMENT WANTED 


FOR SALE 
« Se tages wale, geste shen EXECUTIVE DC-3 || tee (testrsatatr ones Mat Foe 


heavy landing gear, airline radio RADAR—A-12 AUTOPILOT | Oregon 


Airtrame—192 hours since progressive overhaul ' 
pag Ty seatlable imanedies 1830-94 Engines—Excellent Condition | Don’t forget 
Will ferry at cost anywhere. Price $125,000 with FOR SALE OR LEASE—Will trade ' 
spare NTSO demountable power plant 
“Will also consider a light twin in trade” WILLIAM C. WOLD ASSOCIATES 
CHARLOTTE AIRCRAFT CORPORATION 551 FIFTH AVENUE, NEW YORK 17, NY 
P. O. Box 9127 Charlotte, N. C Tel: Murray Hill 7-2050 Cable: Billwold New Y 








the box number when answering advertisements 
s the only way we can identify the odvertiser 


whom you ore writing 
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EMPLOYMENT OPPORTUNITIES 


si || eaeneers 


A firmly established giant in the 


7 4 ° * 
optical industry, this vupstote yaaa j 6 ‘)} ‘ ‘6 -_ “ { 
pcemeicanaaaed gine beh. 5 \ | ad t | ) € aa} at | (* | ad | ) S 


Emphasis lies in commercial analytico 





ond scientific instrumentation with o 
healthy balance of research and de 


velopment contracts for militery pro 


e a 
groms. Look into these professionce mi ‘ * 
opportunities with Bausch & Lomb j \ 7 \ 
Incorporcted b b b 
& 


PHYSICISTS 


Ph.D. of M.S. with experience and or 
interest in the following areas: vacuum 
solid stote optics, infra-red, anolytice 
nstruments—to perform research in 


advance developmen? 


ELECTRICAL ENGINEERS 


B.S. with M.S. desirable. Three « 
more yeors experience in circuit de 
sign. Instrument experience valvoble 
but not required. Must be capabie of 


working without direct supervision 


MECHANICAL ENGINEERS 


B.S. with M.S. desirable. Must hove 
© strong bockgrownd in machine de 
sion moll mechanisms end inst 
ments. Must be cepeble of 

product design o project 


B.S. with M.S. desirable and o heovy 


bockground in physics and with 


a THIS IS YOUR 


INSTRUMENT ENGINEERS 


Phys + with 2 or more yeors expe 
ond electron 
+ research and design 
Mechanical engineer to design opt 
tholm mochinery, optical or anolyt 


co struments 


OPTICAL ENGINEERS 


Section Head — Optica! Engineer 
M.S. or Ph.D. in physics of optics with 
brood background in optical, mechon 
ical ond electro-optical systems for 
militery projects. To evaluote bid re 
Quests, supervise proposo's stomer 
contacts, organize and direct project 
B.S. in Optics, M.E. of Physics and 2 
or more yeors experience nm optice 
engineering. W provide the optico 
engineering design of a broad line of 
products 


LIVE IN ROCHESTER 


Rochester is locoted in the heart of 


7 * 
the vostete New York vacation coun - a fh . 
try ond is noted for its beovtifu i ¢ } 
homes ond gardens, fine schools and ( y 


University, outstanding 
vonteges ond high ratio of 


sional residents 


ail Dyna Soar and 


to forword your resume to H. A. Frye 


Professiona! Employment 


ae Minuteman 


12 Bausch Street 


— openings 
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Imaginative, technically creative engineers 
and scientists interested in participating 

in the advancement of space-age technologies 
will find unique opportunities at Boeing. 
Such advanced weapon systems at 

Boeing as Minuteman, and the Dyna Soar 
boost-glide vehicle, offer challenging — 

and deeply rewarding — assignments in a 


broad spectrum of professional disciplines. 


FORM...FILL IN AND MAIL TODAY 


There are openings at Boeing, now, in your 
area of interest, and at the level you 
require for satisfaction and advancement. 
We'd like to discuss these assignments 

in the light of your career plans. To 
expedite this discussion, we invite you to 


fill in and mail the professional 


application form at the right. 


SSOEMM Ms 
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RETURN TO: MR. W. B. EVANS 
OEING AIRPLANE COMPANY 
P.O. BOX 3707 
SEATTLE 24, WASHINGTON 




















PROFESSIONAL POSITION APPLICATION 
(All replie 


trict « onfidence) 


Date of 





Name 


Social 


Present 











= _U.S. Citizen 
_____ Marital Status 


Other Dependents 


Entry Date 





Employe 





Previou 


ving three questions is “ves,” explain 


ny physical defects?_ 


ever been arrested (except traffic and 





1 ever received disability or accident com- 





TURN PAGE => 
107 





EMPLOYMENT OPPORTUNITIES 


HIGHER EDUCATION 


EMPLOYMENT HISTORY 


Fly casting on Skykomish River acar Seattle 


Matcl ing the career advant ges at Boeing ure the family living 
uivantages of the Pacific Northwest. This uncongested, evergreen 
area is fan ous for ts mild year round ‘ limate and its unexcelled 
recreation tac lities “now-« upped ranges, sparkling mountain 
streams, lakes, forested camping and park areas are within minutes 


ot Seattle 


REFERENCES. Give { 

Professional (pre | 
PVeleliter baleliy 

form 

begins 

on 


page. 


LIST TYPE OF WORK PREFERRED UPON 
EMPLOYMENT: 


Sailing on 23-mile Lake Washington tn Seattle 


capita boat ownership in the country 





und other lakes are in the cit Seattle 





n addition, is located on Puget Sound, which offers hundreds o 


} 


ilea of protecte salt water for sailing, cruising. fishing 


RETURN TO: MR. W. B. EVANS j 

BOEING AIRPLANE COMPANY 
P.O. BOX 

SEATTLE 24, WASHINGTON 


Seattle area i famous. too. for fine modern homes. exce 
educationa t ural institutions, and healthful outd 


ern living for the whole family 
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EMPLOYMENT OPPORTUNITIES 


An important new wave of activity based on exciting new projects is creating 
Unusual Openings for 
Electronic Engineers 
at HAMILTON STANDARD 


Missiles & Space Systems Department 


This is a dynamic new force in space technology! 
Present contracts include studies for a complete ballistic 
missile defense system .. . a new generation ICBM .. . 
an advanced launch vehicle recovery system. There 
are supervisory positions for work in: 


@ ELECTRONIC GUIDANCE. BS in Physics or Electrical 
Engineering, 10-12 years experience in Electronic Sytems 
and Computer Systems, Skilled in Electronic Navigation 
Aids, Applied Math, Computer Systems. 


@ INERTIAL GUIDANCE. BS in Physics or Math with 10-12 
years experience in Applied Mathematics and Computer 
lechniques. Skilled in Taent ial Navigation devices, Systems 
Analysis and Synthesis, Laplace Transform Techniques, 
Computer Systems. 


@ SENSORS. MS in Physics or Electrical Engineering with 
12-15 years experience in Electronic Systems and Sub- 
Systems. Skilled in Radar, Infrared devices, Optics, Ultra- 
sonic Techniques, Systems Integration, Countermeasures 
and Counter-countermeasures. 


@ DATA PROCESSING. BS in Physics /Electrical Engineer- 
ing with 12-15 years experience in Electronic Sub-systems, 
Computer Theory and Practice, Background in Computer 
Logic, Computer Systems and Components, Cryogenics, 
Network Theory. 


@ CONTROL SYSTEMS. BS in Physics, Aerodynamics, or 
Math with 10-12 years experience in Aerodynamics, Applied 
Math. Skilled in Stability, Analysis, Mathematics (Laplace 
transforms), Servo-mechaniam Theory, Computer Design. 


@® GUIDANCE and CONTROL. MS in Physics, Math or 
Aerodynamics with 12-15 years experience in Applied Math, 
Aerodynamics, Computer Techniques. Skilled in Stability 
Analysis, Servo-mechanics, Electronic Navigation, Systems 
Analysis, Computer Systems. 


@ COMMUNICATIONS. BS in Electrical Engineering or 
Physics, with 10-12 years experience in Electrical Engineer 
ing for Communications, Telephone-Telegraph Theory, 
Radio Transmitters and Receivers, Radio Propagation, 
Countermeasures and Counter-countermeasures, Security 
Coding. 


Electronics Department 


This fast-expanding and autonomous department has 
the following key openings: 


@ ENERGY CONVERSION ENGINEERS for static inverters, 
converters and frequency changers for military, space and 
commercial] ications. Minimum 4 years experience with 
design-development background in aircraft and industrial 
power supplies and generating systems. 


Be familiar with as many of the following as possible: 
switching characteristics of transistors, silicon controller 
rectifiers and four layer diodes, transformers, interstage and 
power—filters, signal level and power— voltage regulators— 
polyphase cir heat transfer—packaging— power gen- 
erating system specifications. 


r 


@ DIGITAL COMPUTER SYSTEMS ENGINEERS. Electronics, 
Math or Phy degree and at least five years experience 
in design, di pment and analysis of digital circuits or 
niliar with computer organization, logical 
theory of information and/or communi- 
ta systems and switching circuits. Knowl- 
core or solid state devices desirable. 


computers. Be 
design, stat 

cation, pulsed 
edge of magnet 


Electron Beam Machine Technology 


n entirely new capability at Hamilton 
ortunity unlimited for: 


1s developi 
Standard. O 


@ RESEARCH PHYSICIST with at least 3 years R&D experi- 
luctors and tube devices. Ph.D. preferred. 
Will conduct ndamental studies in electron beam tech- 
nology related to new processes and applications in semi- 
conductors be instrumentation. 


ence in sem 


@ RESEARCH ENGINEER, Physics or Electronics with at 
least 5 years R&D experience in mechanization processes 
involving m ture of electronic tubes or semi-conductor 
or nuclear products. Desire individual with diverse back- 
ground, part urly heavy in high vacuum technology to 
conduct stud nvolving automated processes in electron 


beam machine technology. 


@ DEVELOPMENT TEST ENGINEER, Electronics for develop- 
ment work electrical components of electron beam 
equipment. S d have thorough knowledge of 1 or more: 
l. high voltage pplies; 2. electromagnetics; 3. electronic 
circuits; 4. electron beam formation and control; 5. data 


programm! nniques. 


@ TEST ENGINEERS ... electronic, electrical and mechanical. 


Enjoy life in the beautiful Connecticut countryside with its good schools, 


short commuting and easy access to New York and 
generous relocation 


graduate study program 


Boston. Company-paid 
ywance. Write in con- 


fidence to Mr. Richard A. Fuller, Dept. 3. 


HAMILTON STANDARD 


DIVISION OF UNITED AIRCRAFT CORPORATION 
3 BRADLEY FIELD ROAD, WINDSOR LOCKS, CONNECTICUT 
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EMPLOYMENT OPPORTUNITIES 


t 
outstanding individuals for permanent posts in 


SYSTEMS ENGINEERING 
sought by Battelle Memorial Institute 














Battelle is an institute engaging in 
both contract and basic research. 
Principal laboratories occupy a 
million square feet in a campus 
setting adjacent to Ohio State 
University 


* Simulation and operational gaming * Countermeasures systems 
Stochastic modeling of systems * Transportation systems 
Weapons systems analysis Missile defense systems 
Information theory 
Optimization methods 


Servo analysis 
Logical design Digital computer systems 


A staff of 2300 is comprised of en- 
gineers and scientists in all fields, 
skilled technicians and supporting 
personnel. Facilities, among the 
finest, include a splendid data pro- 
cessing center, technical library 
and specialized information centers 


Information storage and retrieval 


Radio telescope systems 
Our home city and its suburbs offer 
good living, recreational and study 
opportunities (three universities 
and many nearby colleges). Colum 
bus is a metropolitan center of over 
a half million yet offers good neigh 
borliness, gracious living within 
minutes of your job, and ready 
access to many recreation areas 

investigate your opportunity 


Satisfactions unlimited . . . to grow with plus comprehensive benefits... 
the expanding division of a growing or- Advanced degree in mathematics or 
ganization; to contribute to present pro- engineering, with three or more years in 
grams (for government and industry) and the field,desired. Write today for details. with us. Write for details to Les Hill, 
develop fields of your special interest; Battelle Memorial Institute 


to produce and publish; to associate with aT 505 King Avenue 
virtually all sciences and broaden your E3280" Eo LL Bae ne 
R | 
ETI, 
Ss 


horizons; to earn a most attractive salary 


Loge. 
JENCE 


Ts ges 


ICATED TO THE ADVANCEMENT OF % 





4DDRESS BOX NO. REPLIES 
Clas th 


Sere” | secr cat 70 


CHICAGO 


"Ss _| BuVERS’ GUIDE ADVERTISERS . . 


POSITIONS WANTED 
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ENGINEERS... 


AT VERTOL 


CREATIVITY 
FLOURISHES 


The advantage f working ot Vertol ore 
being discovered by increasing numbers of 
engineers The reasons are apparent. The 

*rtol Division of Boeing is small enough 
for the engineer to retain his individuality 
md freely exercise his creativity in od 

nm, the Vertol engineer hos all the re 
urces of one of the nation’s leading com 


ponies behind him 


Long a leader in the design and production 
f advanced commercial and military ver 
lift aircraft, Vertol is now expanding 
mternationa md domestic octivities 
As a result, new and challenging career op 
portunities are available to ambitious, creo 
tive engineer: Locoted in attractive sut 
urbon Philadelphia, Vertol provides an en 
vironment of growth for quolified engi 
neers investigote these opportunities 


today 


INSTRUMENTATION 

FLIGHT TEST The mon whe fills this responsible 
position showld heave the ability te design, develop 
calibrote ond install flight test instrumentotion 
Experience in magnetic tape and telemetering 


desirable 


STRUCTURAL TEST An ovtstanding position 
requiring experience in instrumentation for wind 
tunnel testing or associated fields 


AERODYNAMICS 

Challenging position entailing cerodynamic studies 
in performance or flying quelities and dynamic 
stobility of VIOL/STOL aircraft. Low-speed stabil- 
ity and control performance plus wind tunnel or 
flight test experience ore required 


DYNAMICS 

Vibration and Flutter Engineer required for ad- 
vanced design studies on helicopters and VTOL 
aircraft, Strong interest in onalysis. Some oircroft 


experience essential 


FLIGHT TEST OPERATIONS 
A challenging position involving the plenning of 
experimental ond production flight test programs 
Duties include the preperation of test programs 
end analysis of flight test dota 


Each of these positions requires on oppr 
priate ocademic degree plus directly related 
experience, and offers an attractive salary 
Forword your resume in complete confid 


nee ft 


Duane R. Olsen 
Supervisor of Personnel Relations 
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EMPLOYMENT OPPORTUNITIES 


LIVE in Southern California! 


GAS TURBINE 
ENGINEERS 


Outstanding openings now 
for qualifted 
DESIGN ENGINEERS 
CONTROLS ENGINEERS 
COMBUSTION ENGINEERS 
AEROTHERMO ENGINEERS 
for development projects 


for produ fron projects 


SOLAR OFFERS PERMANENT ployment in a rela- 
t ly \ I vith a tremendous 
gorous, medium-size 

Solar gas turbine 
ternational re puta- 
lance between com- 
elightful. This favored 
finest climate in the 
hed recreational and 


ppli AE plus 3 or more 
experien d. Inquire now for 


responsible pos pidly expanding pro- 
n gas turb rne controls. Replies 
| be kept conf te, giving resume, to 


LOUIS KLEIN, D t E-703, Solar Aircraft 
, 2200 | fighwav, San Diego 12 


npany 


California 





SOLAR 


AIRCRAFT COMPANY 


A subsidiary of international Harvester Company 














IMPORTANT 
PROGRESS TOWARD ADVANCED 


AIRCRAFT 





— THROUGH NUCLEAR POWER 





—the flight vehicle which can live in the air 
as easily and confidently as a ship lives in the sea— 


will be powered by a nuclear reactor, the only source 


of energy which can provide virtually unlimited range 


and endurance for aircraft, for high altitude or on 


the deck, long range military air missions. 


rcraft need be no heavier than 
Shielding weight is no 
@ critical problem 


ear 


ADVANCES IN NUCLEAR that nuc 


2 present day airplanes 
nuclear propulsion system wa started SHIELDING TECKNIQUES longer : 


at General Electric in May, 1951, 
perts then felt that the project 


When the program to produce such a 








As the shield is the largest weight item in the Although much has been accomplished, fur 
propulsion system, major effort has been ap ther improvements in shielding technology are 
plied to shield theory. experiment and design being developed through improved calculation 


take twenty year since the initiation of the Aircraft Nuclear Pr ed materials development and 


structural design 


advar 


ated 


methods 


pulsion prograr more sophist 
3ut today, little more than nine years ¥!S!0n progra more 


later, the Aircraft Nuclear Propulsior 
General Electric has 


developed and demonstrated the | 


The dimensions of the problem faced are ev 


ee 


. Jent when you consider that General Elect 
» ‘ 
Department of engineers hed te find & way to reduce shicidis , 
Opportunities exist today for Engineers 


di cipiines to 


contribute to precise solutions of a va- 


basit weights from hundreds and thousands of tor 
. for stationary nuclear and Scientists from many 
technology required to build and fly a 

} g ju é of magnitude 
high 


‘ ne of the major gains registered was the , ; bhi 
puision system concept 


ri€ty 
shielding between the power pliant and the crew 
9 ffort - ieee Tr . - 


compartmer 


power plants t 


»erformance aircraft nuclear pro- 
ticated problems pertain- 

f the divided shield. i.e. dividing the ‘ 

ing to the final development stage of 


During the 
General El 


scientists have achieved major break- 


-year span ol ¢ 
$ concept takes advantage of ; , ; ; 

° _ aah General Electric’s nuclear propulsion 

sitive Componer 


10.000 tires the ystem for high performance aircraft. 


ectric engineer ind the fact that even the most sen 
f the system can withstand 


amount of nuclear radiation that a human being 


AILRCRAFT 


throughs in reactor technology, 
shielding tec hnique , high ten perature 
, 


resistant materials, specialized control 


capable of functioning reliably in a 


high density radiation envir 
and in other areas 

One of these technical achievement 
is discussed to the right in capsule arti- 
cle form. In succeeding announcements 
other interesting technical advances at 
the Aircraft Nuclear Propulsion Dept 


of General Electric will be discussed 


NUCLEAR 


can tolerate 


This concept has been defined through the 
se of improved analytical techniques to pre 
duce detailed radiation patterns around reactor 
shield assemblies. New computer programs. and 
new calculation techniques developed at Ger 
eral Electric have yielded invaluabie data for the 
design of sophisticated shielding configurat 


Additional improvements have been attained 
Materials not for 


merly employed for reactor use have been de 


through study of materials 


veloped and applied. Design techniques have 
been created which take maximum advantage 


of these materials 


These theoretical and experimental investiga 
tions have resulted in shields which are so light 


2 re 8 ee 


ON 


Openings available in both Cincinnati, 
Ohio and Idaho Falls, Idaho for 

Metallurgists; Ceramists; Mathematicians; 
Technical Editors; Mechanical, Electrical, 
and Chemical Engineers; Nuclear and 
Solid State Physicists; Physical Chemists. 


If you have an interest, ana qualifica- 
tions, in any of these areas, please 
write in confidence to: Mr. George 
Hunsinger, Manager, Professional 


Personnel. Room 64WR. 


DEPARTM™MEN 


GENERAL ELECTRIC 


P.O. BOX 132 


CINCINNATI 15, OHIO 
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work in the fields of the future at NAA 


STRUCTURAL 
DESIGN 
ENGINEERS 


Two years engineering college 
plus experience desired. Will 
be engaged on wing and fuse- 
lage design. 


STRESS 
ENGINEERS 


Rigorous design requirements 
necessitate extensive struc- 
tural investigation of the in- 
fluence of high temperatures 
and unconventional external 
loadings. Stress engineers 
concerned with such struc- 
tures will have the opportu- 
nity to utilize their technical 
knowledge to the fullest extent 
in the development of new 
analysis methods. Experience 
plus degree preferred. 


For more information 
please write to: Mr. A. K. 
Bowman, Engineering Per- 
sonnel, North American 
Aviation, Inc., Los Angeles 
45, California. 


THE LOS ANGELES DIVISION OF 


NORTH 
AMERICAN 
AVIATION, INC. 











LETTERS 





The Poor Passenger 
Just read your editorial “Pity the Po 


Passenger” 


from a West Coast trip via jet, as my air 


maimntenan 

t what vou 
ge “707” 

schedules 


J. B HarTRaNrt JR 
\ rote 


bus lin 
d, in part, their 
harge-a-plate” ty 
point to point trips 
of course. inclu 
blanks would } 
rise monthh 
Ens. WituramM V 
Naval M & 
Pt. Mug lif 


QO. L. Dewey 

Manager, | 
( 

Burlingt 


AW Oct. 3) after returnins 


friation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St... New York 36. N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters. but names 
of writers will be withheld on request. 


Synchronous Satellite 


! 


favorable n 
homogen 


unquestio 


investigat 


AEC-spon 
VW 


RicHarp 
I y Angel 


radiation 


eactor of 


rchabuility 


point 
safely 
ne milli 


vhelming 
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CLIFTON PREC ISI On. 


IS DELIVE 


UTILIZING DOPPLER INPUTS 


AN/AJK-1 


These Sub-Miniature Systems provide: 
* Continuous Latitude Longitude Present Position * Course 
Distance to Destination * Course and 
to Base or Alternate Destination 


Wind Velocity and Direction 


and Remaining 
Remaining Distance 
* Automatic Display of 


* Steering information « True Ground Track 


YOU WILL WANT TO CONSIDER CPPC 

NAVIGATIONAL COMPUTERS BECAUSE: 

THEY EXIST NOW —nhave been delivered to customers, 
one | hs stively tested and found to better the spec for accuracy 
vos = erformance. 


lots — 


OFFER HIGHEST ACCURACY. why settie for 

= tt 1% error in Present Position? Clifton units have 

ort esting out better than 1%. Wind direction and force 

“OL stion from the Doppler has proved extremely accurate. 
Sey 


VERY FLEXIBLE AND SERVICEABLE. 
_ mple change of modules, these systems ‘may be 
—_ ted to any aircraft from a hovering helicopter through 


; , knot observation plane to a mach 2 bomber or fighter 
The same modular design permits ease of access for 
g and reduces quantity of parts to be provisioned. 


For full informatio telephone: Sales Dept., 5050 State Road, Drexel 
Hill, Pa., MAdison WX LNSDWN, PA. 1122(U), or our Representatives. 


CLIFTON PRECISION PRODUCTS CO., INC. 


CLIFT OW HEIGHTS, PA. 
| 


| 
105° OO’ W 
39° 30’ N 
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Blasting new materials to make missile nose cones. The first |CBM 
nose cone ever to be recovered after flight was protected by a new, high-temperature 
material. Its name: Avcoite. Its construction: specially reinforced ceramic. Avcoite was 
the first of a family of new heat-shielding materials apn were developed for re- 
ones and satellites by Avco’s Research and Advanced Development 


a plastic heat-shield here 


entering nose c 
Division. Newest addition to this materials family is Avcoat, 
ablating smoothly in a hydrogen-oxygen jet simulating satellite re-entry temperatures 


Avco 


AVCO CORPORATION, 7680 THIRD AVENUE, NEW VORK 17, NEW YORK 
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